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ABSTRACT 



the 11 essays in this volume discuss integrating technology 
into the community college campus, review implementation strategies, and 
describe the possibilities of institutional transformation. The following 
articles are provided: (1) "Technology as a Catalyst for Reinventing an 

Institution" (Kathryn J. Neff); (2) "Navigating the Organizational Maze: 
Reengineering to Advance the Technology Agenda" {Barbara Gellman-Danley and 
Robert G. Teague) ; (3) "Using Technology to Transform the College" (Stephen 

C. Ehrmann) ; (4) "Learner-Centered Strategy for Investments in Technology in 

Community Colleges" (Ronald D. Bleed) ; (5) "Humanizing the Integration of 

Technology" (Terry J. Moran and Michele Payne) ; (6) "Planning Comprehensively 

and Implementing Incrementally in an Age of Tightening Budgets" (John P. 
Mastroni, Celeste Marie Schwartz); (7) "Project SYNERGY: An Enduring 
Collaboration for a Common Cause" (Kamala Anandam) ; (8) "Faculty Compensation 

and Obligation: The Necessity of a New Approach Triggered by Technology 
Integration" (Robert D. Allison and David C. Scott); (9) "What are Community 
Colleges to Do When Disney and Microsoft Enter the Higher Education and 
Training Market?" (Don Doucette); (10) "A Call for Action" (Kamala Anandam); 
and (11) "Sources and Information: Identifying and Implementing Technologies 
for Higher Education" (Janel Ann Soule Henriksen) . An index is included. 
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Editor’s Notes 



As early as 19/0, lliich proposed i hat the "search lor new educational funnels 
must be reversed into the search for their institutional inverse: educational 
webs which heighten the opportunity for each one to transform each moment 
of his living into one of learning, sharing, and caring" (1970, p. i\). Between 
then and now we have heard many loud pronoumoments of a technology rev- 
olution that could render his proposal a reality. Has the technology revolution 
materialized? Is it upon us? Or is it around the corner? The much -touted 
paperless revolution never came. Living in America, one would think that the 
cellular technology revolution is upon us. But if one takes a global view and 
learns that two-thirds of the five billion people inhabiting this earth have never 
made or received a telephone call (CNN, 1997), one would not claim that that 
revolution is upon us. And what is around the corner is anyone's guess. Wells 
0995) cites Wilbur Wrights statement. “i confess that in 1901 . I said to n*\ 
brother Orville that man would not lly for (illy years. . . . Ever since, 1 have 
distrusted myself and avoided all predictions" (p. 25). So should we all. 

Yet. having a vision worth working toward is highly desirable if not essen- 
tial (Gilbert. 1997). In educational institutions all across the world, efforts toward 
lliich s vision are becoming evident, although in many instances the ena phasis is 
misplaced on technology as the end rather than the means. Interestingly enough, 
lliich did not mention technology in his statement hut rather spoke about the 
processes of learning, sharing, and caring as the goal. After years of heavy invest- 
ment in technology and in spile of pockets ol excellence in the use of technol- 
ogy educators are beginning to recognize that the locus on technology has 
undermined the respect for human processes that create a vision, inspire a sense 
of mission, and encourage a passion to pursue the vision. Sir John Daniel of the 
Open University writes that “technology always involves people and their social 
systems. So when you use technology in education, remember that processes, 
approaches, rules, and ways of organizing things are just as important as the 
devices with colored lights that we call hardware" (1997. p. 14). 

The authors of the chapters in this volume, all pioneers in integrating 
technology m education, addicssthc topics ol organizational structures, com- 
prehensive planning, innovative strategies, policies and procedures and. above 
ail. collaborative approaches to achieve signilicam and enduring results. In 
Chapter One. Neff describes her colleges Center for Interactive Learning, 
which is emphasizing the human side of the technology integration equation 
and the idea of a “parallel college" to overcome the traditional policies and pro- 
cedures. In Chapter Two. Gellman-Danley and league present a case for a “uni- 
fied technology icnier" whose members can decide on the priorities and 
projects for each year so that the whole college community can work together. 
In Chapter Three. Ehrmann articulates the "triple challenge" lacing educational 
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inslitulions and proposes a conceptual model for using technology, low and 
high, to transform the college. In Chapter Four, Bleed calls for "the biggest 
bang for the buck” bv directing technology investment to the top twenty-five 
enrollment courses. In Chapter Five, Moran and Payne advocate building a 
human infrastructure in institutions and thus humanizing the integration of 
technology. In Chapter Six, Masironi and Schwartz explain the concept of com- 
prehensive planning and incremental implementation, which, in spite of look- 
ing like a fragmented approach, is the reality for many colleges. In Chapter 
Seven, l describe Project SYNERGY, a long-term collaboration among colleges 
to address the problems of underprepared college students that resulted in the 
Project SYNERGY Integrator, a tool for change. In Chapter Eight, Allison and 
Scott focus on faculty obligation and reasonable compensation in a teehnol- 
ogy-bastxi educational environment and allude to the inevitable gap between 
planning and implementation. In Chapter Nine. Doucette describes the com- 
petition that community colleges face from for-profit content providers and 
suggests ways to meet those challenges. 

Some common threads run through these chapters: think institutional, 
long-term, and holistic; locus on mainstream faculty and not just the champi- 
ons of technological change ; be pragmatic and adaptive; consider the human 
aspects of an educational revolution using technology as our greatest ally. 

In N94, Geoghegan raised a question: "Can information technology really 
erne. the mainstream of teaching and learning?” He claimed that the barrier pre- 
venting penetration into mainstream is "less a matter of aversion to technology as 
it is an aversion to risk . . . and perhaps the lack of an absolutely compelling rea- 
son to buy into a new and relatively distuptive way to go about ones work" 
(p. I4\ li is true that the hardware and software have not been reliable and sta- 
ble and that the perennial desire to upgrade one or the other or both ha* been 
disruptive. That is ihc nature of the beast arising. out of the technology race in 
which both vendors and educators participate. Therefore, it is all the more impor- 
tant. as the authors in this volume point out, to direct our attention to building 
the human infrastructure within which vve can identify our institutional priori- 
ties. find a compelling reason to rely on tech no log); provide technical and edu- 
cational support in a meaningful way and thus reduce the risk and the disruption. 

1 hope that alter reading this volume, the audience will see clearly the 
essence of our collective message — any endeavor o r significance requires a 
vision, a mission, and a passion; any endeavor of significance succeeds mosth 
because of collaborative strategy and collective wisdom; and any technologi- 
cal application of significance endures il supported by an appropriate human 
infrastructure. 1 also hope that readers will explore the additional references 
cited m the last chapter Finally. I urge readers to respond to the call for action 
that appears in Chapter Ten. 



Kumala Anandam 
Editor 
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t'h.e convergence of computing technology unit tclccommunimtum has 
heiomea powerful utUtly'IJoi extraon l imirv changes at Sinclair 
Community College. 



Technology as a Catalyst for 
Reinventing an Institution 

Kathryn J. Neff 



In Payton, Ohio, the year 1887 was a year of beginnings. Orville Wright 
enrolled in Central 1 ligh School. The National (.‘ash Register Company (NCIO 
hit the jackpot, selling fifty-four hundred machines alter us (irst three years a! 
sluggish sales. David A. Sinclair, general secretary of the Dayton YMCA. 
founded an evening school (or men: fifty -five students signed up for courses 
in arithmetic and mechanical drawing at the one-room school. 

One bundled and ten years later, Payton is known internationally as the 
birthplace ol aviation and the home ol Wright Patterson Air l : orce Base. Nt..R 
no longer makes cash registers, but continues to do business in the computing 
industry. David Sinclair's one-room YMCA school has grown into Sinclair Com- 
niunitv College, where twenty thousand students enroll every term at its 
twenty-acre downtown campus 

During the twentieth century. Sinclair Community College transformed 
itself from a one-room evening school into a thriving YMCA College, an 
expanding Dayton Technical School, and then one ol the larger community 
colleges in the country Throughout this transformation, Sinclair has remained 
close to its roots, serving adult learners in the Dayton community as the needs 
id mdh iduals and businesses evolved with the changing times 'The growth has 
been both exciting and traumatic. Da* tomans have regular!) found themselves 
at the culling edge ol technology m the community's primary sectors of 
employment — aviation and delense. automotive manufacturing, and comput- 
ing. In response to technological change m these dynamic areas, Sinclair has 
enthusiastically updated its curriculum to keep pace with the new technolo- 
gies of the woik place, and over the years n has developed a culture that places 
unusually high value on innovation. 

\l * l'i|h l !* - • l > ( I'.' IlM **1-11 1|>> IM‘»S * low V |S|-‘ I’uMl'.ln l . ~) 
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Yet during the first eeniury of Sinclairs existence, the impact of technol- 
ogy on the institution itself — that i». us educational processes and pedagogy — 
was almost negligible. David Sinclair could have stepped out of his 1887 
one-room school and into a N87 classroom, picked up a piece ol chalk, and 
finished his lecture without missing a heat. He would probal ly have been 
astonished by the diversity of a twentieth-century math class and perhaps 
appalled by the students' appearance mot to mention their musicY But the 
classroom itself, the lecture-based delivery formal, pa per-and- pencil tests, text- 
books, homework assignments, and class meeting schedules would have been 
completely familiar to him. 

In the I WOs. however, tlu\ convergence ol computing technology and 
telecommunications has become a powerful calalvst for revolutionary change 
at Sinclair. If David Sinclair were to make anothei short hop m his trip through 
lime, leaping irom N87 to l L K)7. he would find the college involved in the 
process ol transforming itseSI once again, now into a very different kind ol 
business. If he arrived in the year DK)7. David Sinclair might land in the mid- 
dle of a computer lab. in front ol a camera m a distance learning classroom, or 
somewhere m cyberspace with his virtual class on the Web. lie might find 
himself in a multimedia studio with a team ol instructors, artists, and vidcog- 
rapheis preparing interactive materials lor digital distribution to remote stu- 
dents. David Sinclair would have loved it! Deeplv commuted to his personal 
maxim "Find the ik cl and endeavor to meet it.' he would definitely have been 
an “early adopter" ol technology lor delivering education to adult learners at 
their homes or placo of employment, m shopping nubs or public libraries. 
He would have been quick to >ce the potential of bringing consulting experts 
from California or Argentina or Scotland into the classroom through two-way 
videoconferencing or satellite downlink. 

The need for lifelong learning and access to higher education has not 
changed m 1 10 years, but new technologies are providing exciting new ways 
to meet the need. 

Find the Need and Endeavor to Meet U 

Much like David Sinclairs students in 1887. the students attending Sinclair 
Community College in l L > L >7 are adults with jobs and families. Their average 
age is over thirty-two years. Many are the first in their families to attend col- 
lege. A significant number are returning to college after many years away Irom 
the classroom. Their academic backgrounds vary Irom high school diplomas — 
or General Education Diplomas tGEDs^ — to advanced degrees; their goals, 
motivations, and learning styles are equally diverse. Considering this diversity, 
it has long been apparent that students at Sinclair need instructional delivery 
choices in addition to tor in place oD the traditional classroom lecture format. 
In recent years, Sinclair has responded creatively to this need, using technol- 
ogy to enhance access to its course oliermgs 
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TV Sinclair, Established ten years ago, TV Sinclair is an independent 
stud)’ program that oilers students an alternative to traditional classroom learn- 
ing, Instead of attending courses in a classroom on campus, students enrolled 
in TV Sinclair receive course lectures and instructional materials via vidcocas- 
settc, audiocasscitc, and printed materials. Most of these courses have been 
developed by Sinclair (acuity. Currently, over seventy different courses are avail- 
able on a regular basis with more than two thousand enrollments per quarter 
ant! over seventy-five thousand enrollments annually. 

Electronic College. Sinclairs Electronic College is a means for students 
to lake courses by using computers and modems to interact w ith instructors. 
Course lectures on videotape and audiocasscitc are checked out for the entire 
quarter at no charge. Once students have listened to a lecture, they participate 
in interactive discussions over the World Wide Web. In addition to being able 
to download and print a hard copy of the lecture, students can also access all 
course information, including assignments and due dates, on the computer. 
Sinclair currently olfcrs sixteen courses on the Web. with more to be added 
every quarter. 

LEARNing Works. The Lifelong Education and Resource Network 
(LEARNing Works) program, a partnership of Sinclair Community College, 
Wright State University, and Greater Dayton Public Television, is a regional 
television network that provides interactive voice and data communication and 
multiple channels of educational programming. A LEARNing Works course is 
transmitted live from a sophisticated electronic classroom at Sinclair Remote 
learners, whether they are studying in high schools, working in fire stations, 
or staying home in the Dayton area, interact with instructors at the Sinclair 
campus, using a combination ol microwave video transmission and telephone 
communication. 

The Center for Interactive Learning 

Sinclairs Center for Interactive Learning (CUD was established in 1 L W. The 
CILs mission is to build on the programs for nontradition.il course delivery 
already in place at Sinclair and to can*) these initiatives further through the use 
olTechnology. Its goal is to promote interactive learning, with an emphasis on 
the assimilation ol instructional technology into the curriculum and the expan- 
sion of technology-based course ddivciy options. To this end, the CII. func- 
tions as an incubator where laculty members redesign their curricula, 
investigate new learning methods, develop interactive instructional materials, 
and work out implementation plans to replicate and disseminate successlul 
pilot projects. 

The center, which currently occupies one multimedia lab and two class- 
rooms, will have moved into a new building by the time this volume goes to 
press. In addition to providing “incubator" classrooms for pilot projects, the 
new GIL building will also house distance learning facilities, media produc- 
tion studios, employee training labs, exhibits of innovative instructional 
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technologies, and partnership space where Sinclair faculty can work with 
external partners from business and industry. K— 1 2 educators, vendois. and 
other organizations 

I'he planning id the CIL building and its operational processes has been 
undertaken by a C1L task force directed by Sinclair's provost and president- 
elect. Hr Ned Sifferlen. The task force consists of Sinclairs four vice presidents, 
the director ol the CIL the dean of distance learning, three faculty members, 
and Sinclairs lau lilies manager. A consulting architect. Peter Capone, and a 
uxhnoiogv tonsuluini. David Lehman. have guided much of the deliberations 
ol the task loree 

Since | O 0 - 4 . the task loree has been brainstorming, eonsm. ga vision 
o! the CIL. and visiting high-technology sites. These sites include Silicon 
uraphics in Mountain View, California: Tiine-Wamcr Cables experimental test 
-ue lor interactive television in Orlando; Jones Cable in Denver: and the I'ni- 
vcrsitv ol Michigan, where plans were under way at the lime of the task force's 
\mi loi that -vhouls new Media Onion tan integrated technology centerT 
uhk h is mnv m operation 

The Vision of the CIL. The Center lor Interactive Learning is a place 
where people ol diverse baLkgrounds can see and experience the future of 
learning and work In the CIL. students, faculty, and stall’ connect with global 
i I'mmiiimii’s ol learners to share knowledge and ideas, invent the future, and 
ton-mu i pci-onal path- into that I tit ure The CiL. is simultaneously a place 
that empowers people through technology and a place that honors scholar- 
-hip 

Above all. the Sinclair Community College Center lor Interactive Learn- 
ing i- a place where everyone is a student. In the center, we can fearlessly try 
out new wav-ol learning and teaching, evaluate our experiments, and ponder 
ilkii implication- We also aim to assimilate our best ideas into the fabric of 
Nik lairs acadenvc programs and culture, and to disseminate our innovations 
l* * a regional, national, and worldwide.audience 

1 he CIL task forte has been working on the architectural design of the 
building and details of its construction as well as on the definition of opera- 
iiotul processes. Mow will faculty and staff gel involved with the CIL? What 
will they do while t hex are m the CIL? The deliberation of the task force has 
xieldcd the ie-uli- dost nhed m the next section. 

Pilot Projects. In Sinclair established an internal lund of $200,000 
pei \car to lund innovative pilot protects. These grants, titled Learning Chal- 
lenge Aw aid-, are ollered on a competitive basis to faculty and stall for projects 
that will promote interactive learning. The awards vary from about $1,000 to 
iiCvirb ^ uLOOO. I he funds are used primarily lor faculty reassigned lime, 
equipment, soli ware, travel, and oiher project expenses. Awards are given only 
io team- not to individuals. Proposals are selected for funding by a commit- 
tee ol l.ieuliv members that is chaired by the vice president for instruction. The 
pio|ecis have a iwo-vear lime limn, and the team is required to report the out- 
v oiiie- and unpack ol ihe project m a final report. Nearly half of Sinclairs lull- 
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lime faculty members have participated on Challenge gram teams. which have 
also included many staff members, administrators, and even external partners. 
In 1996. a portion of the Learning Challenge Awards fund was targeted specif- 
ically for projects that will be piloted in the new CIL building in fall 1998. 

The selection process for these projects was somewhat different from the 
usual competitive bid process. Thirty faculty members were selected to par- 
ticipate in extensive brainstorming sessions facilitated by the technology con- 
sultant David Lehman with the objective of identifying initial pilot projects for 
the CIL. In these sessions. Lehman encouraged faculty members to think ’out 
of the box,” that is. beyond the constraints of the traditional classroom bound- 
aries of time and space The faculty members were challenged to make use of 
the technologies in the CIL building in innovative ways, to come up with 
unique delivery formats and course comer following are a lew of the initial 
pilot projects that emerged from the brainstorming process and have been 
selected for funding: 

Afid/u/iM ip/imin Approcnh (o /:mc/gcm\ Cure. Using a sophisticated 
human-patient simulator, this team will develop a senes of instructional mod- 
ules ic. tram multidisciplinary teams of students to respond to emergency sit- 
uations, provide transport for victims, and care for clients in trauma centers or 
emergency rooms. The project participants represent the departments of nurs- 
ing, emergency medical services, respiratory care, radiological technology, fire 
science, and criminal justice The human -patient simulator is a full-scale, fully 
interactive, lifelike simulator developed at the University ol Florida. 

C i*o Tluouyh Hell with Dante and Mitclwer Professor Gary Miuhncr and col- 
leagues will pilot a dramatic version of the course LIT 230. Great Books of the 
Western World. In this course, students will explore Dante’s In/ano m a mul- 
timedia environment. Muchncr will combine the art. music, and politics of 
Dantes lime to present the lirst three circles of Dante's hell. Student teams will 
then use the CIL facilities to create their own multimedia representations of 
the remaining circles. 

Cyber COM 211. Sinclair's communication arts department will develop 
and pilot a restructured version of the course COM 211. Effective Sj^eaking, 
using an extensive array of CIL technologies and facilities. The course will pre- 
sent core concepts to large groups, and smaller teams will plan presentations. 
They will use the CIL open lab facilities and classrooms to develop multime- 
dia materials. The students enrolled in Cyber COM 21 1 will also he exposed 
to videoconferencing and Internet communication, which will prepare them 
for the business world of the future. COM 211 is a required course for many 
Sinclair programs and usually has an enrollment of about twelve hundred stu- 
dents per year. 

“ Faculty Development 

One of the Gills most critical functions is professional development and train- 

i 
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years, the existing C1L has been conducting summer workshops and drop-in 
tutoring and consulting during the academic year. More than a hundred fac- 
ulty members participate in the summer institute each year and attend several 
workshops. Most of the workshops are half-day sessions taught by earlv- 
adoptcr faculty members. The format is informal (.blue jeans, sneakers, T- 
shirtsX with the aim of providing a low-stress environment for technophobic 
faculty to try interactive technology. Faculty members are not paid to teach or 
attend the sessions. 

In planning for professional development, the CILhas been using a model 
of the adoption of instructional technology developed by Stephen Gilbert, 
Director of Technology Projects. American Association of Higher Education. 
\Ye call this “the Gilbert Model,” with apologies to Stephen for taking some lib- 
erties with his work. (.More accurate!}, it should be called a “Gilbert-Inspired 
Model. A This model describes the phases that faculty members and institu- 
tions progress through during the transformation to student-centered learning 
l Green and Gilbert, 1W5). 

Phase 1: Personal Productivity. Faculty usually begin working with 
technology using desktop computer applications. They are still lecturing but 
are more productive in their preparation and record-keeping. 

Phase 2: Lecture Enhancement. Faculty members use technologies such 
as PowerPoint, graphic presentation software, to improve their lectures. They 
arc still lecturing, but their use of presentation technologies results in more 
organized lectures that appeal to visual learners. 

Phase 3: Interactivity. In lhis phase, instructors design learning activi- 
ties in which the students arc actively engaged. The instructors arc now' facil- 
itators, lecturing only occasionally. However, the class is still structured 
according to the traditional paradigm, meeting at a fixed time and place lor 
several hours each week. 

Phase 4: Student-Centered Learning. In this final phase, instructors arc 
able to provide students with many learning options beyond the classroom sel- 
ling. Student-centered learning is customer-driven, designed to meet the needs 
of the student rather than the convenience of the institution and the faculty. 
The format might be a class size of one individual logging onto the Internet at 
3.00 A.M. It might involve the formation ol a learning community collaborat- 
ing on a team project. The instructor is now a coach, facilitator, counselor, and 
instructional designer. 

Progression Through the Phases. By description, the model may appear 
somewhat simplistic, implying that everyone in the institution moves at a uni- 
form rate from one phase to the next. In reality, the institution is in all four 
phases at the same time, and individuals sometimes operate in multiple phases 
simultaneously However, the model is useful in that it helps us track our 
progre>s over time. 

According to a comprehensive survey ol faculty members' use of com- 
puters and technology in 1990, approximately 44 percent of the faculty were 
not using computers ai all, about 38 percent could be classified as being in 
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Phase 1 , about 3 percent in Phase 2, and about 1 5 percent in Phase 3. Six years 
later, in the fall of 1996. only approximately 5 percent of the faculty were still 
not using technology, whereas about 46 percent were in Phase 1,15 percent 
were in Phase 2, 30 percent in Phase 3, and 4 percent in Phase 4. It has taken 
Sinclair faculty six >cars to progress solidly through one phase. We expect our 
evolution to speed up through the phases, however. It is our experience that 
the first phase presents the primary barrier; as faculty members acquire some 
basic skills, they tend to move more rapidly into the subsequent phases. 

Each of the phases in our Gilbert Model presents the institution with a 
unique set of challenges. During Phase 1, the primary challenge is to motivate 
faculty members to gel involved with the transformation and dedicate the time 
needed to become adept with instructional technologies. As faculty members 
respond to this challenge and move into Phase 2, the institution is challenged 
to provide technical and instructional design support for their efforts. In Phase 
3, the institution must address the issue ol the campus inlormation infra- 
structure required for interactivity through the Internet and Intranet, along 
with support for networked applications and groupware. Although the chal- 
lenges encountered in the first three phases are damning, they pale in com- 
parison with the challenge that the final phase presents the institution: 
reengineering administrative processes and organizational structures. As wc 
work our way through this progression at Sinclair, we are finding that the tran- 
sitions through the first three phases are rather smooth, assuming that faculty 
members are willing to accept innovation. It is during the leap from Phase 3 
to Phase 4 that we confront the organizational barriers that define the old par- 
adigm. 

Examples of Administrative Barriers 

Following are some examples of organizational and administrative barriers that 
have been encountered al Sinclair. 

Case 1. In fall 1994, Sinclair received a S5 million grant from the National 
Science Foundation (NSF) to establish a National Center for Excellence in 
Advanced Manufacturing Education (NCE/AME). The participants in this proj- 
ect have defined and developed a student-centered curriculum consisting of 
instructional modules that incorporate authentic learning experiences, contex- 
tual learning, competency-based assessment, and interdisciplinary instruction. 
Although the advanced manufacturing curriculum is competency -based, it was 
necessary to redeline the program in terms of traditional courses and credit 
hours so that students could receive credits that are recognized as part of a 
degree program and arc transferable to other institutions. Delivery of the mod- 
ules is also a challenge. Modules that integrate disciplines such as math and 
physics are designed to be taught by interdisciplinary teams. This cross- 
divisional team teaching has raised complicated issues in calculating faculty 
compensation and in reporting student enrollments from two disciplines that 
have different state subsidy levels (technical versus nontechnical). 
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Case 2. A number of faculty members at Sinclair are working with i he 
“process learning'* initial i\ c. whose aim is 10 develop collaborative learning 
activities designed to shift the responsibility of learning to the student. In these 
activities students work together in teams in which individuals assume differ- 
ent roles to solve problems eollaboratively. Many faculty members arc finding 
that their students arc traumatized by this shift: students arc deeply resentful 
because their instructors are not lecturing. The paradigm shift to student - 
centered learning will not he accomplished until our students — our cus- 
tomers — are read}' to alter their expectations ol higher education and willing 
to become actively engaged in the learning process. 

Case 3. A faculty member in the engineering and industrial technologies 
division is now leading a team effort to develop a student-centered drafting 
course, which will he piloted in the new CIL building. Students who enroll in 
i his course will begin by taking a computer-based test to assess their knowl- 
edge of drafting. This assessment exercise will enable them to bypass portions 
of the course m which they are already proficient and concent rale on modules 
ol instruction most appropriate lor their personal and professional goals. As a 
result, the students will not waste time in class covering material that is already 
lamiliar cor irrelevant) and will he able to focus more lime and energy on top- 
ics that apply to their career objectives. Although the instructional design of 
this course has been a significant challenge, the accompanying administrative 
barriers arc even more formidable. Sinclair has a process m place for testing 
out of an entire course by taking a proficiency exam, but there is no provision 
for testing out ol portions of a course. Will the student receive credit for the 
entire course? Will the student pay the full Ice for the course? What about fac- 
ultx pax load compulations? What about linancial aid requirements where class 
attendance is mandatory? 

Case 4. As a community college, Sinclair has adopted a "shamrock" 
model of staffing, in which* the three leaves of the shamrock are represented 
by a core of full-time employees, a large complement of part-time faculty and 
staff, and judicious use of external consultants. The shamrock model dearly 
provides significant flexibility in responding to fluctuations in enrollments and 
the changing needs of the Dayton and Miami Valley community But as our 
learning paradigm becomes more technological, our dependence on part-time 
faculty presents a new challenge. Computer literacy and skills with instruc- 
tional technology arc no longer merely nice to have" but essential in most dis- 
ciplines. Will part-time laculty members be required to acquire sophisticated 
skills so that they can teach in a distance learning environment? Will they be 
required to have skills in Web authoring? Or development of computer-based 
test banks? Will the college have resources to support them if they want to 
acquire and use these skills? Will they all be able to participate fully in the col- 
leges electronic dialogues? Will they be given e-mail addresses and access to 
all the networked personal productivity tools? 
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Business Not as Usual: The Parallel College 

In order 10 identify and address the organizational challenges associated with 
student-centered learning. Sinclair administrators have formed a task force 
charged with establishing a “parallel college" that will operate in conjunction 
with CIL pilot projects. The parallel college will establish new procedures and 
policies wherever they might be needed to facilitate the adoption of new learn- 
ing options This might include faculty compensation, scheduling of space, fee 
structures, curriculum development processes, or any other aspect of institu- 
tional operation. 

The parallel college is funded through a 5200,000 grant from the N5F. 
This grant targets tnstiiutiomvide reform in three areas: misalignment of cur- 
riculum formats with modern delivery systems, misalignment ol curriculum 
outcomes with modern workplace requirements, and misalignment of college 
operating systems with modern operating systems. The parallel college team 
will identify obstacles and develop proposed solutions in the form of scenar- 
ios for new procedures and policies. The team will then work with Sinclair's 
board of trustees and the Ohio Board of Regents to implement tl e reforms. 

Conclusion 

Sinclair Community College has been serving the Dayton and Miami Valley 
community in Ohio lor 110 years, and throughout its existence it has been 
expanding and continually transforming itself to meet the changing needs of 
individuals seeking to improve their lives through education. In recent years, 
Sinclairs transformation has been accelerating as a result of technological 
advances in computing and telecommunications. With these new technolo- 
gies, Sinclair can offer unprecedented access to education and more individu- 
alized options for contextual, interactive learning. With the construction of its 
new Center for Interactive Learning, Sinclair is positioning itself to take a lead- 
ership role in the adoption and utilization of instructional technology through 
its initiatives in distance learning, curriculum development, applied research 
in instructional delivery, and professional development. 
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T/ie rapid integration of technology into colleges poses a real challenge 
to iraditioncil orgctmcct/ionti/ strut’ Hires. This chapter describes 
centralized and decentralized models , and erne institutions successful 
unified technology unit. Current trends are explained and 
reengineering options arc presented. 



Navigating the Organizational Maze: 
Reengineering to Advance the 
Technology Agenda 

Barbara Gellman-Danlcy, Robert G. Teague 

American higher education institutions are organized in rather traditional, rec- 
ognizable units established to achieve specific goals. The units of this organi- 
zational structure typically include academic affairs, student affairs, and 
administrative affairs, all drawn along definite functional lines. But with the 
advent of technology integration, the demarcation between units, albeit tidy, 
is no longer possible. Administrative functions, once the sole purview of main- 
frame operations, arc now widespread throughout the campus because of dis- 
tributed computing and networking systems. And although academic content 
may belong to the instructional leaders of the college, the equipment and deliv- 
ery systems may not. Consequently, the lines of demarcation between organi- 
zational units and the delineation of tasks within those units have blurred. The 
ubiquitous presence of new technology and its applications challenge every 
traditional organizational chan found in higher education. 

These challenges have naturally created a tension about the administra- 
tive oversight of technology and concomitant support foi us users. Perhaps 
until the 1980s, there was no need for technology positions in academic affairs. 
Admin ist rat i\c computing staff, and sometimes staff within the academic affairs 
office, handled the business operations, which were supported by mainframes 
and limited networking. But m the 1080s, everything changed. Suddenly, 
faculty and staff began to recognize the need for more “controls" and for sup- 
port for classrooms, laboratories, and learning centers. The perception was 
then land still is on some campuses'), that the administrative computing staff 
simply docs not understand the academic world. The controls — policies and 
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procedures that were in place for larger systems — did noi apply 10 new ones. Pri- 
orities were unclear. Without some organizational shifts in responsibility, many 
institutions found themselves snuggling to move the academic technology agen- 
das forward. Political infighting has been the inevitable and unfortunate result. 

This chapter addresses the role of technology in determining organiza- 
tional possibilities for colleges as well as the politics involved in attempting to 
integrate academic, student support, and administrative functions. The “quick 
fixes" adopted by institutions to keep pace with technology have only provided 
temporary relief from political wrangling. At Monroe Community College, the 
president and the board decided that the best way to advance the technology 
integration was to "think outside the box" of traditional organizational struc- 
ture and creatively navigate Lhe organizational maze that has arisen in the infor- 
mation age. 

Traditional Information Technology (IT) Structures 

For the purposes o( this discussion, technology units include, but are not lim- 
ited to, computing, networking, television production, distance learning, 
graphics, priming, portions of the library, equipment maintenance and repair, 
instructional design and support, telecommunications, computerized learning 
centers and labs, electronic classrooms, and the training programs that sup- 
port each. A brief review of technology integration in community colleges over 
three decades follows. 

The 1970s. In the decade of the l L J70s. administrative applications of 
technology dominated and instructional utilization was beginning. Several 
trends can be identified - mainframe operations focused on administrative 
applications; the dominant media used in the classroom were filmstrips. 35- 
millinieter slides, at. J overhead projectors; personal computers i, PCs'' began to 
appear in offices; libraries used the Online College Library Catalogue (OCLC) 
for cataloguing; and distance learning was limited to telecourses and some one- 
way video and two-way audio television. Generally academic and administra- 
tive functions were separate. 

The 1980s. Several changes took place in the 1 980s, marking a steady 
growth of technology available to users. Library services, which were on-line, 
became distributed to users and were no longer the sole purview of librarians; 
mainframe applications continued to handle administrative systems but PCs 
weie used for both business and academic applications by faculty, staff . and 
students; local area networks (LANs) grew in departments; more robust 
telecommunications systems were adopted; distance learning expanded to 
include interactive video; and computerized labs and learning centers appeared 
as academic support services. Training was becoming increasingly necessary 
and staffing needs grew from more specialized personnel to positions requir- 
ing a variety of skills to serve various academic units. 

The 1990s. The changes during the 1 990s to date have been so acceler- 
ated that they mark the onset of what may be called “the information revolu- 
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lion" on campuses. Community colleges have been challenged to lookai iheir 
organizational structures and determine whether t he traditional units even fit 
any more. In many cases, they do not. 

Libraries have become fully automated and more dependent on technol- 
ogy; PCs have become standard office equipment: students conic to colleges 
expecting both equipment and software availability; networking has infused 
new communications systems in colleges and created ways for departments to 
get connected to both administrative and academic programs: distance learn- 
ing has become a common term representing a wide range of delivery systems, 
including interactive \ideo and audio, and asynchronous learning through com- 
puters; the Internet and the World Wide Web offer alternate delivery modes; 
and students expect on-line access to registration, grades, and catalogues. 

Organizationally, the challenge has been formidable. There arc no longer 
distinct lines drawn between the administrative and academic service units. In 
some cases, skilled employees have been difficult to recruit and retain, a con- 
tinuing problem. Too olicn. colleges have found their staff educated in the 
1970s hut needing skills for the 1990s. Presidents have been driven to exam- 
ine the need for information technology reengineering. 

The Impact of Technology on Institutions. Because of the impact of 
technology several trends among colleges — regardless of their size. age. or 
location — have surfaced: there is a perception that the administrative com- 
puting area receives more funds and more staff than the academic side: many 
believe that long-term employees hired in the early years of college develop- 
ment do not have the skills to maintain new systems; faculty often cite the loss 
o! academic freedom with respect to technology applications and most do not 
easily accept that administrative staff understand the implications of this auton- 
omy, technology leaders and support stall identify the need for standardiza- 
tion while the users find standardization loo controlling; hoard members, 
chancellors, and presidents arc interested in controlling the escalating costs of 
technology anti turn toward reengineering and downsizing as the way to max- 
imize the investment: and each side oft he organization puts increasing impor- 
tance on disproving the others credibility in managing technology. These 
concerns, whether real or imagined, are very typical across the country. 

In some cases, the leadership is simply trying to sift through the chaos 
and line! new rules ol operation. In others, the relationships are either unclear 
or, sometimes, hostile. Hammer (Hammer and Champy. 1993) noted that 
'merely throwing computers at an existing business problem does not cause 
it to be reengineered. In fact, the misuse of technology can block reengineer- 
ing altogether by reinforcing old ways of thinking and old behavior patterns" 
ip. S3V Practices in higher education reflect that concern. 

Instructional Telecommunications Council Survey. Realizing that the 
1990s have brought forth a variety ol challenges to the existing organizational 
structures, the authors conducted a national survey in 199b to find out how- 
colleges organized themsehes in order to facilitate the integration ol technol- 
ogy vGellman-Panley, 199 3V The survey consisted of twenty-nine short-answer 
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or muliiplc -choice qucsiions and was administered to the four hundred mem- 
bers of the Instructional Telecommunications Council (ITO of the American 
Association of Community Colleges. 

These institutions varied widely in size from 443 to approximately 
123,000 full-time students; the average size was 4,784 full-lime and 5,480 
par i-time students, with 147 full-time faculty The institutions' administrative 
structure was Hatter than anticipated. The number of direct reports to the pres- 
ident tor chancellor) averaged 7.67. The average number of vice presidents 
and \ ice chancellors was 1 .86; titles of executive director, director, and dean 
made up the other remaining (3 direct reports to the president. 

The beau c.T the survey concerned IT organization. Although about 70 
percent of both the large and the small institutions did not have a unified IT 
organization, it was gaining in popularity, as mentioned by 41 percent of the 
institutions Among those that had an IT organization, most had existed lor 
4.8 years. 

Generally, there w as a chief in(m ;i«et : cn officer iCIO) or equivalent lead- 
ing the IT organization (reported by 74 pel rent of the respondents'). The CIO 
reported directlv to the president or chancellor 48 percent of the time, to the 
academic vice president 10 percent of the time, and to the administrative vice 
president 33 percent of the time The remaining 0 percent of CIOs did not 
respond to the question about reporting policy. 

Equipment purchases were budge 1 ed u the department level most often 
(73 percent of survey respondents reported tins- However, maintenance and 
upgrading were most often budgeted at the wee presidential or institutional 
level (44 percent and 45 peicent, respectively'. Unfortunately. 10 percent of 
instil nitons reported that they did not budget lor maintenance and upgrading 
at all. 

'I he surve\ reinforced our heliel that there is interest in moving toward 
some lorm of consolidated IT organization, although that uanslonnation has 
been slow. The circumstances were different at each institution, and many indi- 
cated the need to find a proper organizational structure for technology wit hm 
the confines ol existing staff, budget, and political culture . 

The Unified IT Organization. It is very important to note that every 
institution is unique and that many factors influence organizational structures. 
Relevant fucuns include the people who cunently hold the various positions, 
the placement oi budgetary responsibility, leaderships commitment to tech- 
nology at va*’iOUs icvelx the college's readiness lor change, communication 
channels already in place, and a variety of other issues that alfect the final deci- 
sion. Therefore, no one structure is appropriate for all colleges. 

The stand-alone IT organization will work if the uni! is neutral, fair, pro- 
vides leadership rather than cornual, acts toward consensus building, lakes 
responsibility for presiding service and training, remains current, offers strong 
communication channels, and willingly shares budgetary resources ac ross the 
various units and tec hnologies. It will not succeed if it mirrors traditional ways 
ol operating, simply pla. ed within a new structure. The unit will not succeed. 
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for example, if leaders hire support staff who are single-task oriented or unwill- 
ing to work as part ol a team. That approaen re fleets former, less useful models. 

Whether they arc placed within an existing unit or are stand-alone, uni- 
fied IT organ. nations must have the ear of the ehiel executive officer. For that 
reason alone, many colleges prefer to place the unified IT under a chief infor- 
mal ion offi-.vroi vice president or vice chancellor. With the increased presence 
of technology at the colleges and in the communities thev serve, it is advisable 
! o assure that, the person in charge remains very aware of all the implications 
of the rapidly changing environment. Many colleges believe this information 
and advocacy requires a direct reporting structure 



The Monroe Community College Experience 

Monroe Community College (.MCO was opened in l°f>! as part oiThe Sum 
University of New York (SUN Vi system of community colleges to piovide tech- 
nical, paraprolessionnl, and university-transierable education. It is one of thirty 
community colleges m the state and is a member of the League for Innovation 
in t lie Community College. At its two campuses, MCC enrolls more than foui- 
leen thousand full- and part-time student lor accredited courses each semester: 
several thousand more take nonaccrcdiicd courses through the colleges corpo- 
rate training and community education programs. MCC is unionized and has a 
president as chief executive officer of the college. It is recognized for us innova- 
tive applications of technology, and us overarching mission is student success. 

In 1994. Monroe Commumiy College began to make the transition 
toward a stand-alone IT organization. Outside consultants recommended that 
a chief information officer at the vice presidential level he appointed who 
would report to the president Internally, it became incrcasingh clear that aca- 
demic and administrative computing needed better linkages. 

On encouragement of the board of trustees and the president, a total 
reengineering was undertaken, resulting in the formation of the Educational 
Technology Services division in fall 1995. This organizational model includes 
the college libraries; all computing, networking, telecommunications, and 
instructional support ^graphics, video V, distance learning; printing; equipment 
repair and maintenance; technology training; a help desk; “smart classroom" 
support; and a large computerized learning center. Importantly, the terms aai- 
demit and uokninistaUivc were removed from computing, and the term cdiiirt- 
Horml was selected to position the unit as placing a priority on academics while 
also providing a wide range of administrative services. The terminology helps 
with tiio perceptions described in earlier sections. 

The Development of Educational Technology Services. The transition 
to this unified organization passed through sewrul stages First, a "neutral" vice- 
president (.student affairs) with technological acumen headed up a committee 
that brought together the academic and administrative leaders ol technology, who 
were then reporting to the vice presidents oi academic affairs and administrative 
affairs, respectively. Alter a few years of successfully planning projects, the 



23 



20 INTK.RA1 INii TfC HN'Ol.CX.Y ON C\MPL S 



committee felt the need for a more formal organizational structure under the 
leadership of a new vice president who would dedicate lime primarily to 
technology-related issues. 

On the departure of one of the leaders in administrative computing, the 
unit was moved under an existing vice president, then in charge of institu- 
tional advancement, a person with over twenty years of experience in distance 
learning and technology. Throughout that year, extensive college input was 
received on the entire colleges reorganization. The result was the formation 
oi the Educational Technology Services division in lyofj, headed by the 
already-mentioned vice president. Institutional advancement then moved 
directly under the presidents office. The mission ol this new unit is the lol- 
lowing: Educational Technology Services combines the colleges information, 
communication, and technology resources into one unit with a commitment 
to lacihtaie icachmg/learning processes at MCC through the implementation, 
advancement, and support oi technology 

The Benefits of a Unified Technology Organization. This model 
offered the benefit of an expanded knowledge base, which re fleets the collec- 
tive wisdom of staff formerly working separately. The model also resulted in 
much better support for a variety ol services, through teams that relleeted the 
collective technical expertise of individual staff who previously worked sepa- 
rately There is an expanded awareness of the roles of all staff, and a clarifica- 
tion of responsibilities. Training is centralized, as is the help desk, so users do 
not haw to contact several different departments for assistance. 

However, the greatest contributor to the success oi the reengineering has 
been planning. In its second yeai in operation, the Educational Technology 
Services learn developed a comprehensive technology plan for the college, with 
input from over 350 faculty and stall. The result is a very clear vision lor the 
future, including cosi-benehi analyses lor every project suggested for the next 
few years. This planning process lasted nearly one year and included an exter- 
nal environmental analysis, a comprehensive review of existing technologies 
at the college, an internal analysis, sixty recommended projects, five new poli- 
cies and detailed topographies of the entire college showing the location and 
applications of technology, t he follow ing are examples of projects: 

Virtu td ctmi/nis foro/Jitcs: A SI 60.000 investment will provide a common 
set of tools and programs on even networked administratiw/ollice computer 
on campus. It will provide software, virus protection, and so cm. in ways that 
greatly increase services and reduce stall time needed for support, iheivlw 
increasing PC reliability. 

5/ndenf in/oniwfum uurss via die Work/ Wide Web. This is a project to pro- 
vide an interface between the m-house student information system on the 
mainframe and the colleges Web sue. I his facility allows the students to inter- 
act with the colleges system from remote locations. 

Vciiritv /or Jn/e»ne( tind /meaner um/igniutiiw widiin die c allege. Security 
is critical to maintaining the integrity of data and to safeguard the system 
from viruses. The policies relate to mandated virus protection and virus pro- 
tection training. 
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The board of trusiccs endorsed the plan, and the team now has a road 
map fix* its travels down the information highway. Other benefits include a 
sharing of resources across academic and administrative units, a coordinated 
instructional design team, extensive internal grants, external partnering (for 
example, the school became a Lotus Business Partner, enabling the college to 
be a certified trainer in return for complimentary or discounted sofiwatoY revi- 
sion and upgrading of positions to meet the needs oi the l c Ws, and an end to 
the infighting and political obstacles that once detracted from the success of 
technology integration. 

Communication is this divisions best asset, fhe president is very sup- 
portive ol the change, and by placing a vice president for educational tech- 
nology within his organization he gave a strong signal of his own commitment 
to the agenda. The issues ol stalling shortages and resource management per- 
sist. but the team finds the unilied approach clleciive in meeting these chal- 
lenges. 

Other mslimnoiis haw embraced the planning mode! and followed a 
detailed workbook that MCC created on how to develop a comprehensive 
technology planning initiative through teamwork. This is one among the many 
new models available to community colleges. W'.mcn Benins w rites of "great 
groups" in his recent hook (kgunicmg Cr/mis; The Secret s of ('reiittve Cn/Mmrti- 
non (Bennis and Bicdcrman. 10Q7T The Educational Technology Services team, 
although it does not perceive itsell in the same category as Benms's examples, 
nevertheless has grown to believe so deeply in its mission that it fits the 
description oi great groups. These groups find a real purpose in which to 
believe; they haw "lire in their eyes" and an enthusiasm lor a shared goal. 1 her- 
archy is much less important than teamwork and innovation. At least at this 
moment in time, i lie unilied IT model at NkT. has these attributes. 

Assessing Your Institutions IT Organizational Structure 

The success ol one institution may provide a model for others. Vet. as indicated 
earlier, each college is so complex and uniijnc that individual assessments arc 
necessary The following paragraphs outline a ten-step process that will assist 
you in determining die appropriate paths lor reengineering and revamping 
your organizational structure. 

Step One: Assess Institutional Readiness for Technology. Organiza- 
tional structure must follow the institutions readiness lor technology ( 1 early, 
it makes no sense for a college that is not planning to embrace a new technol- 
ogy agenda to be concerned with changing us organizational structure. How- 
ever. institutions planning to compete in an increasingly technology-rich 
educational environment likely will have a paramount need to articulate the 
organizational struct urc and communication channels. Therefore, the first step 
is to identify the colleges technological acumen, readiness to move lor ward, 
knowledge and skills to do so. and general directions for the future. This step 
may be very time consuming i IT here is no technology plan in place; if one 
exists it can provide helpful directives on the strengths and weaknesses within 
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the current climate. Be sure 10 include representation of all groups of users. 11 
possible, lake time off from work — go together on a ret real, lor example — to 
accomplish this first step. 

Step Two: Identify Technology Presence Within the College. Begin 
by defining technology and what it means for your own institution. Think 
beyond the immediate situation to allow for the inclusion of future technolo- 
gies. Within this definition, list all ihe "pockets" of technology present within 
the college. There are official institutional units responsible for technology and 
others where the presence is so strong that an unofficial unit of technology 
leadership may be forming. Consider applications, such as word processing, 
and identify the organizational oversight of this lask if one exisis. The preva- 
lent unii will vary greatly among colleges. Identifying where technology is 
managed may be ver\ enlightening. Often, insti unions require a series ol dis- 
cussions 10 agree upon the areas where icchnology is mosi prevalent. 

Step Three: Identify Technology Leadership. There are two types of 
icchnology leadership at a college — official and unofficial. The firsl type has 
authority due lo position: ihe second is in most cases a teehnology-liieraie user 
recognized for integrating new methods of teaching and administration into 
existing practices. Ii is imporiani to identify each in order lo establish ihe 
placeman of technology decision making and influence ai ihe college. It is 
olien ihe "ruing suit's" among facuhv. for instance, who eventually receive 
release lime lo develop technology - 1 ased programs. : 

Step Four: Articulate the Colleges Mission and Technology Goals. In 
order to examine the organizational structure thoroughly, planners must study 
the institutional mission, any existing technolog) plans, and ihe ways in which 
ihe official units meet prescribed needs. If the unofficial leaders arc carrying 
out the majority of tasks, this may indicate lhai some reengineering is needed. 
Many institutions have plans lhat arc implemented: others write elaborate 
plans lhai never see ihe light of day. Study ihe relaiionship between ihe plan 
and the planners, the icchnology goals and the technology leadership, and 
determine ii the college is best positioned organizational!}' to meet the goals 
and vision for ihe fuiurc. 

Slop Five: Evaluate Current Organizational Structure. At this point 
the strengths and weaknesses of the current structure may be examined. One 
institution in our survey noied lhai elaborate plans were available bin there 
was no leadership lo assure implementation. Another found lhat the official 
leadership did not understand the goals set forth b\ faculty, and therefore, it 
was unlikely the plan would ever be realized. Identify the strengths and weak- 
nesses of the current structure lo help you hone in on organizational voids that 
require a new way of thinking and doing business. 

Step Six: Review the Source of Weaknesses. There will be limes when 
the current staff does not provide adequate leadership for icchnology advance- 
ment. This may be a result of the staff members' own limitations, their knowl- 
edge. experience, and educational background. However, deeper problems arc 
lound at many colleges. Sometimes the official leadership i^ not willing lo 
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expand to new systems and programs or places loo much emphasis on certain 
applications. In some instances, technology leaders may have weaknesses in 
communication that create more disharmony in the organization than is healthy. 
Faculty may also demonstrate a bias against administrative technology tasks. 
One college m our survey noted that the faculty continually denied the need lor 
a mainframe computer despite extensive-documentation that one was needed. 
Another explained that distributed computing was acceptable, but only if 
administrative computing controlled the systems. In neither ease was there an 
indication of the flexibility needed for constructive change. Not surprisingly, 
many presidents had to sene as mediators in these types of disputes. 

fhe most important goal at this stage is to determine if the differences are 
Kwd on issues or people, that is. on actual practices or on perceptions. Both 
may imply the need for organizational reengineering. And in certain eases, 
there u ill lv a need to change staffing 

Step Seven: Determine Opportunities and Options for Change. 

tuiiMs iinJ Losses There will be opportunities and opiums for organiza- 
tional change bach college should list the gams and losses associated with any 
change l oi example, not selecting a unified technology organization may rep- 
lescm more gain-, than losses at some colleges, but u may have the reverse 
e lied at others. One ol the concerns that should be addressed is the political 
lallom t hat will he associated w ith each choice. It is important to note that cer- 
tain dec moiis may he appropriate lor the present time hut require change in 
the I ul tire 

Mi i// mg /wplk lifiun.v Changes may imply shifts m stalling. One myth that 
main colleges lace i" ihat an organizational change toward a urn lied technol- 
ogy department will automatically balance out the stall expertise. But that is 
not true >ial( trained m the K)70sand lQHOson mainframe prog 1 * miming will 
not rapidly become distributed networking experts. The learning curves arc 
olieu greater than the lime the administration is willing to provide. Reason 
-hould prevail in these circumstances, with training and lime for learning avail- 
able to any staff expected to lake on significantly different duties. 

Thi> is not to sav that stall will not he able to change duties. In fact, tech- 
nology support stall have a formidable challenge; they must constantly seek 
training and remain ahead of the curve in a rapidly changing environment, 
t mliecl organizations, or these with strong communication across divisions, 
line! dial the coll, horauve wisdom of support sialf oilers a greater opportunity 
to uclvaiu c the technology initiatives ol the college. In the ideal scenario, all 
the technology leaders meet on a regular basis to plan projects, systems, poli- 
cies. and applications. One example often cited is the planning of new build- 
ings Similarly, all technology stall need lo be included at the onset of this 
planning pioccss or the result will he weakened solutions lor wiring, net- 
working, and general installation. 

Riidgcf /mpliuifioiiv Organizational shifts will have an impact on funding 
resources too I he impetus behind many reorganizations is funding, an 
aiic inpi to pool lesourccs and save money. It is helpful to ascertain the actual 
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inicniion, as u relates to budget, of any changes in the organizational struc- 
ture. List all the expectations, perceived or real, lor each option and determine 
the actual budget implications ol each option as well. For example, a split orga- 
nization mav not cost anv more monev but it will also not save any resources. 

* j t # 

A unified organization will only save resources il certain positions arc blended 
or eliniinaied. In both options, be certain the real cost savings are studied 
before any promises are made. Again, take the example of building a new facil- 
ity; too often, the structure is planned without the complete and early input of 
all technology specialists, h is much more expensive to iix a problem than to 
avoid it by good planning. 

Step Eight: Establish the Process for Change Within the College. The 
reengineering process should be set within the existing approval processes for 
the institution. Change always carries with il a mix of enthusiasm and anxiety. 
Technology brings about the same reactions, so it is prudent not to step out- 
side the approval parameters m t his instance. This step requires identifying the 
approval processes, with special recognition of those individuals who will sup- 
port and oppose the proposed solution. Inevitably, polities will come into play ; 
leadership needs to be certain that the right players are kept appraised 
thtoughoui the process. 

Step Nine: Recommend a Plan of Action. II the college community 
decides to proceed with a reorganization, then it will need an action plan lor 
implementation. This plan should include a detailed list of all the steps that 
will be taken, the impact on employees, and the outcomes expected. It may be 
helpful to bring in a team-building expert, or to lind other ways to attend to 
the earl\ needs ol the new group. 

Step Ten: Evaluate, build m a plan to evaluate the process and the 
results. land methods to communicate progress to the college community, 
through newsletters or bulletin boards, for example. Pay close attention to sup- 
porters and detractors within the organization. Evaluation may lead to other 
changes; |ust as technology is not sialic, neither are the employees carrying out 
ns agenda. 



Conclusion 

The success ol Monroe Community College indicates a good match between 
strategic technology pi. inning and strategically placed leadership within the 
organization. This arrangement, although very lunctional. may not he needed 
in live to ten years. U is possible that technology: w ill become salient enough 
to assure its position m the I ill ure ol American higher education without con- 
cern lor its organizational placement. The main point that the authors wish to 
leave readers with is that technology acquisition easy, cultural and organi- 
zational shills to make it successful may not be as smooth t Hammer and 
Champy. NOV). Proper planning and detailed study are needed at every col- 
lege in order to guarantee the best possible outcomes lor all involved and ulti- 
mately lor the most important customer — the student. 
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Many institutions arc searching fora unifying vision to guide (heir 
investments to support teaching and leanung technology Some heat 
the insistent calls for innovations that fostei "distance learning " and 
“learning anytime, anywhere for anyone" and wonder if their 
campuses even have a futiue. This chapter presents a conceptual 
model for integrating technology both high and low, in a way that 
supports a transformation of teaching and learning. 



Using Technology to Transform 
the College 

Stephen C. Ehrmann 



The search lor a usable vision ol the I mure is one ic.ison win so nvany two- 
and tour-year mstiuuions are orgamrmg leaching, learning, and technology 
roundtables ^Gilbert, IQ L >7^ to discuss individual and insiilunonal visions. 
Roundtables arc usually internal advisory and coordinating bodies that bring 
together educational and technology leaders, including faculty leaders who are 
not lechno-zealots, and students. This chapter describes a common vision ol 
these institutions* luture that is emerging uneluding a vision for distance edu- 
cation^ and identifies the pressing policy questions laung educational leaders 
The tirst element ot the emerging common vision ol teaching, learning, 
and technology has to do with motive. On one cik! ol the motivational spec- 
trum, institutions arc changing because they believe they have no choice. 
Todays workplace requires new intellectual skills because of the digital tech- 
nologies on which it increasingly depends — lor example, modern statistical 
techniques, computer-based music composition, and geographic information 
systems. In order to learn these skills, students must use the same or similar 
technologies during their education, ihm is. they must learn by doing. 

At the other end ol the spectrum, other pressing teaching and learning 
needs also compel educators and legislators to see as essential the use ol com- 
puters, video, and telecommunications in the rebuilding of their educational 
offerings. The following arc some of those needs: 

• To widen and enrich educational access lor a variety of currently under- 
served groups, such as working adults, ihc homebound urkluding home- 
makersk the handicapped, and others 

• To draw on and share a wider range of intelleetu.il rosouncs than institu- 
tions can at lord to acquire and maintain IoljIK 
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• To implement leaching techniques that arc far more feasible with the help 
of technology (for example, computer- and video-based airplane simulators 
to train pilots) 

Many of these needs can be summed up as a triple challenge (Fhrmann, 
1996a) that educators face in one form or another. The triple challenge is to 
extend access and increase the fairness of access to learning; to enrich and 
update what students are taught; and to control the costs for students to learn. 

The Technology Tower 

Institutions under these pressures are gradually rethinking their conceptual 
model and practices for using technology, lo discuss this common vision, u is 
useful to use a conceptual model: a technology tower, a struct tire with a base- 
ment and three stories, each resting on the floor below it. 

The Basement. The basement of every technologv lower is a foundation 
of well-established technologies and the infrastructure for their use: lor exam- 
ple. audiovisual materials, libraries, textbooks, and tutorial labs These tech- 
nologies have been around for a longtime and are reliable and familiar enough 
that they can be used almost without any training. The buildings and facilities 
that house these materials are part of this foundation as well. 

The First Floor. The first floor is made up of technology support for four 
basic dimensions of learning (Ehrmann. 1990: Ehrmann. 1996b), each made 
possible by the technologies m the basement. 

Diiaicd instnution. Traditional technologies in the basement that support 
the first-floor teaching and learning function include lecture halls and text- 
books. 

Learning b\ doing. Traditional technologies in the basement for support- 
ing this first-floor activity include the chemistry laboratory, typewriters the 
library, the internship office — all the 'hardware" and ‘soft-ware" used in 
apprentice-style activities as learners acquire skills by practicing them. 

Real-time conversation. Traditional technologies that support this dimen- 
sion of learning include seminar facilities, faculty offices, and the campus itself. 
They promote both formal and informal meetings. 

Time-delayed exchange. This kind of conversation, such as homework 
exchange, unfolds over time at a far slower and more thoughtful pace than that 
ol a rapid-fire seminar talk. The discussion begins with the formulation of an 
assignment, continues when the assignment is handed in. and often ends with 
a grade. 

The Second Floor. The second floor of the technology tower houses 
enhancements to teaching and learning practices that are made possible by the 
lour t\ pes of learning support available on the first floor. Building on the base- 
ment and first-door amenities, many institutions are reconstructing the second 
floor of the technology tower to include support for at least three improve- 
ments in their teaching and learning practices and associated services: 

31 




I KlN( , Til! l\OI 0< A lO Til \Nsi OHM I 111 COIIK.F 2 L ) 

Adding content . They add content lhai requires student use ol computers, 
video, or tclecomimmicaiions Uor example, approaches to statistics or politi- 
cal science that require statistical software and oil-campus databases or graphic- 
arts content created with computers and associated printers *. 

C\ cat ini; services tmd sit uctnrcs. They create services and structures that 
help extend access to students who work and others who line! traditional class 
schedule hours to he difficult or impossible to Use fully (ihcsc services include, 
for example, on-line library catalogues, on-line registration, internet access lor 
stall and students*. 

fnipicincmmy die "Sewn P/i/uiplc.s e/ Oood Puhdic m ( ndci'gii/diunc Fijimi- 
n'nn.’ They are implementing ohickcring and C»ainsoiTs principles iChickcnng 
and Cuimson. 1W7; c. bickering and Hhrmann. LWb* more full), "['lie sc\en 
principles are acme learning uhai is. project-based learning*, collaborative 
learning and oilier lornis of situlcni-siudeni mieraciion. siudeni-laculiy inter- 
action, rich and rapid Iccdhack. nine on task, high expectations, and respect 
(or varied talents and learning si\ lc^. 

The Third Floor. The third floor ol the metaphorical technology tower 
represents the large-scale structures of education. I’ntil recently there were two 
basic ways to think about education lor adults' campusboiind programs and 
distance teaching programs. Now each of those concepts is undergoing pro- 
found changes while ihe system that includes iliem both is becoming larger 
and more complex, as shown in Iable Tl. 

We are seeing the emergence of campus-bused education tnot just cam - 
pusboutid education* and disinhuied learning hum |usi distance leaching* and. 
with these two. the creation of larger-scale structures m higher education. 

1 hese nvnds not onh challenge an institutions traditional mode of ope unions 
but also tiller it unprecedented opportunities lo transform itscll. 

the campusbound paiadigm assumes dial the only resources ol value are 
those found within die walls of an educational institution and lhai education 
happens only when the learnei is on-site. In conirusi. ihe campus-based par- 
adigm assumes that some « 'I the resources and some of die learning are olf-siic. 
In other words, die campus is an important part ol. but only a part ol. the 
learning environment. 

karlicr distance teaching programs relied mainly on di reeled insiruciion 
often provided by mas^ media, loi example, textbooks, lelevision and radio 
broadcasts. videocasseltes and audiocasseties The oiher three forms ol learner 
suppoii — learning In doing, ival-lime conversaiion, and time-delayed ex- 
change — could only he supported lo a modesi cMcni. in contrast, the distrib- 
uted learning paradigm assumes i hat each learner and educator is within 
physical or electronic reach of substantial bodies ol resources, including other 
educators and learners. Pi reeled instruction is not dominant in tins paradigm, 
and ihe idea ol a broadcasting huh is not as central lo ihe program as ii was 
earlier 

A third sei ol lop-lloor challenges lo institutional leadership relates lo i he 
scale ol the enterprise. One ol the most obvious issues ol scale in disinhuied 
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Table 3.1. The Four Dimensions of Learning Support 

7Jmd F/ooi Campus-based (evolving from Distributed learning programs 

Large-scale campusbound) program. (evolving from distance teach - 

structures Campusbound and distributed mg). Distributed learning and 

learning programs share much campusbound programs share 
of the same basement, first, and much of the same basement, 
second floors first, and second doors. 

Second Moor: 1. Content that requires student use ol information technology (for 

Improvements example, modern statistics) 

in practice 2. Structures that increase access (lor example, on-line library scr- 

enabled by the vices and counseling) 

new dimensions 3 Better implementation of the Seven Principles of Good Practice in 
of support Undergraduate Education, for example, active (project-based) learn- 

ing. collaborative learning, student -(acuity interaction, rich and 
rapid feedback, more lime on task, and so on 
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learning arises from a simple question: "How are distant learners and distant 
providers supposed to find each other and work together successfully?" Many 
regions are beginning to create new organizations whose role is to mediate 
between distant learners and large numbers ol distant providers ol education. 
These organizations may be seen as the infrastructure for integrated access 
(Ehrmann. I Examples in the United Stales include the National Tech- 

nological University, Education Network of Maine. Oregon Ed Net. ) EC Col- 
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lege Conneei ion Uormerly known as Mind Extension University), and the pro- 
posed Western Governors University. 

Supporting the Rebuilding of the Technology Tower 

Obviously rebuilding a technology lower while living and working in it costs 
money and causes confusion and frustration. We note briefly that rebuilding 
this new technology tower encompasses some special needs of its own in addi- 
tion to some of the more conventional physical needs. Three of those special 
needs are staff and program development, coordination and collaboration, and 
better information for decision making. 

Staff and Program Development. Better means to support and reward 
relatively fast-paced program and staff development are needed. Many ele- 
ments ol the job world are on a “digital treadmill." Rapid improvements and 
changes in technology require these technology-dependent fields to make 
rapid and sometimes unpredictable changes in the nature of their work and in 
the nature of their thinking. New fields pop into existence frequently and they 
too must be served. Thus, the faculty members, departments, and institutions 
serving these fast-changing job markets must change rapidly too. That takes 
money and rewards to support staff members and departments that take risks. 
It seems apparent that institutions need to take some unusual steps internally 
while also collaborating with one another. The INnovative Programs Using 
Technology UN PUT) awards program in mathematics is one example of 
interinstittitional sharing of ideas for rethinking courses. Run by Professor 
Susan Lenker of Central Michigan University with funding from the Annen- 
berg/CPB Project and the National Science Foundation. INPUT sought math- 
ematics courses that had been restructured in ways made possible by graphing 
calculators, computers, and other forms of information technologies. Suffolk 
Community College (New York) led the team that won the national prize for 
rethinking an algebra course. INPUT distributes a handbook and video 
designed to help other faculty and institutions profit from the experience of 
these pioneering programs. 

Coordination and Collaboration. In some institutions, the people who 
share responsibility for guiding the use ol technology for teaching and learn- 
ing do not e\en know one another. It is mu uncommon to observe disjointed 
efforts going in different directions m the same institution. Information tech- 
nology requires collaboration from some unusual "hedlellows,* including fac- 
ulty members who are zealous about technology, faculty members with little 
use lor technology distance learning advocates, librarians, academic comput- 
ing specialists. the bookstore personnel, the provost, the chief financial officer, 
and so on. 

The American Association for Higher Education has been helping colleges 
and universities organize teaching, learning, and technology roundtables. At this 
writing approximately three hundred such roundtables have begun work in vai 
ious universities Roundtables bring together this disparate group of individuals 
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lo work on diverse problems. such us ihe suppori service crisis, improvement ol 
studeni writing using technology, redesign of distance learning programs, and 
the financing of new information technologies itiilberi. IW7V 

Better information for Decision Making. Institutions desperately need 
better inlormation* m order to make decisions regarding investment in tech- 
nology to enhance teaching and learning. In the not-so-distant past, educa- 
tional institutions changed rather slowly and deliberately. Truly novel change 
was unusual, which made u relatively easy to anticipate the consequences of 
ones actions. Today, educators need lo step imo the dark more olien than not 
Ordinarily, u is almost impossible to tell whether the kinds ol anticipated 
changes are happening, even when they are happening on a large scale. Is an 
institution's investment m technology enabling its curriculum to lx\ome more 
up lo dale? Is n helping the institution lo implement Chickeringand Oamsons 
seven principles ol good practice? How can one tell when answers are hidden 
behind hundreds of classroom walls and m the myriad places where students 
do homework? Because the evidence of even dramatic success or failure is 
likeb lo be subile and because so much is at stake. educators need to spend 
more of their lime and resources using surveys and other forms ol inquiry to 
detect whats going on inside and outside those classroom walls. The f lashlight 
Project at the American Association lor Higher Education is developing survey 
Hem banks and other evaluative lools that can be used to gauge progress and 
problems lEhrm.inn, 1007' 



Policy Issues for Decision Makers 




As educational leaders engage in rebuilding and renovating their technology 
lower, il will he prudent to con>idcr certain polio issues lor the henelu ul their 
own institutions as well as lor the whole educational community 

Five Questions. Should the institution make it a general rule to invest 
only in technologies that are likclv lo he stable ewer long periods of time as 
opposed lo newer and riskier technologies? 

Should the msuuuion invest in a large range of technologies or should u 
specialize in certain ones? Each technology has us . w n requirements for main- 
tenance. training, suppori. and replacement. 

Should the institution invest in teehnolog\ lo iranslorm a few courses ol 
siudy? Focusing resources to transform one or two courses ol study is a far 
greater intellectual, political, and ("manual challenge than spreading resources 
ihm so that every department gets a little 

Should the institution redirect some ol its resources to improve organiza- 
tional .si met ure and operational procedures 10 maintain the coherence of aca- 
demic programs at a time when its resources, teachers, and students are all 
becoming more geographically scattered and working on diflerent lime sched- 
ules? 

Should the m>uiuiion contribute us fair share to the networked "com- 
mons" ol intellectual resources? Ihe whole idea of distributed learning may 
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stand or (all on the issue ol whether institutions contribute to the commons or 
I usi lake from it 

Wise Investment. All but the last policy issue duvet attention to the 
question of wise invest mem ol scarce dollars, bach institution needs to discuss 
these issues, taking into consideration its own vision and circumstances. The 
Iasi policy issue o! contributing to the commons of intellectual resource > refers 
to the moral obligation of all institutions to add to the resources that are 
needed to furnish the teJinolog;. lower. 
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T/us chapter proposes a practical approach to drfrnninmg w/terr 
investments in technology should he made. Research shows that nearly 
50 percent of community college students enroll in only (he top twenty- 
live courses. Thes : ^ 'arses are the unget for increasing at. ess and 
flexibility and for redi dug costs — -Joe getting the “biggest bang for the 
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Learner- Centered Strategy for 
Investments in Technology in 
Community Colleges 

Ronald D. Bleed 

Just before IBM introduced its revolutionary new >P0 mainframe computer in 
N64, only large corpoiauons used a computer and only live companies made 
them (Mobley and McKeown, N89L The year |S)M is also the approximate 
time when states greatly expanded the number ol community colleges through 
legislation and permissive funding sources. Since then, the number of com- 
puters has risen to the millions as has the number of community college stu- 
dents. All hough both industries experienced explosive growth during the same 
time frame, community colleges have not been large consumers of computers 
compared to businesses or other institutions of higher education. In other 
words, growing up together did not make for a good relationship. The com- 
mitment and ability of community colleges to invest in technology vary con- 
siderably. The Maricopa Community Colleges are at the high end of the scale 
in terms of technology commitments. Most other community colleges have not 
had enough resources to make such big investments in computing. In spite oi 
the investments, the computer revolution has not dramatically changed the 
way business is conducted in education as it has in other industries. 

When large or small expenditures occur and outcomes are not eleai. a 
debate usually emerges as to the meins ol those technology investments. Many 
faculty members question the value and the cost benefits ol spending huge 
sums ol money on computers. Calls lor research or evidence ol the effec- 
tiveness ol technology m the leaching and learning process continue. At the 
same lime, however, legislators and tax-watch groups demand greater pro- 
ductivity in higher education. Respected management ■gurus* like Peter 
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Hrucker predict that higher education will lollmv ihe path already taken by 
health care, with a major restructuring caused by escalating costs. Many peo- 
ple in education hope that technology can pro\ ide the ml i ^structure that 
brings more effectiveness m costs and learning 

Massy and Zemsky iJQQCM introduce us to the current state o( technology 
and its potential with these comments: "Not that innovation is lacking on the 
micro sc tie. l:\amples ol new technology applications abound. Most institu- 
tions have made major investments m the new technologies, distributing com- 
puting capactc) across their campuses, linking laculty with students as well as 
with one another. and generally providing the necessary mlormation technol- 
ogy UP ini last met lire that is a precondition to kuu!t\ in\ olvomeni What is 
missing, howvver. is an\ o\ cram lung sense o I jmrposc along wiih any practi- 
cal sense ol what i lie shape and consequences ol suctosslu 1 imicwaiioiis might 
look like' ip 1 \ 

IVsjiiie high costs and other concerns, to linologc lias gained a loothold 
m communnx colleges ( omputenzed s\ stems assist in t hr management ol the 
institution, ('ommuniu colleges have invested m expensive so It ware systems 
lor student inlonnaiion systems, human resources systems, and linanciai sys- 
tems. Sewral generations ol mamirame hardware haw been installed Almost 
cvcryboch is on-line. 

Curricula where technology is the object cd instruction are \ci\ pojuilar 
Probably most enrollment increases m community colleges over the past 
decade can he attributed to jiojnilui jKTsoiuI comjnucr onuses on such sub- 
jects as word processing. spreadsheets, and mlormation access. Other di.v i- 
pltnes use technology lor |ircscniaitOii>, additional learning modules, 
communication between laculty and students. Internet access, and multime- 
dia demonstrations In addition, students now access large amounts id digi- 
tized mloi maiion resource's in libraries. 

These advances have come at the cost ol a large Imancinl trade-off foi 
community ccdleges Leadership continually asks hard questions and looks for 
strategic ciirections ol where to invest scarce dollars. I! technology is now 
inevitable, where should the dollars go to feed its voracious apjxTuc? The 
human supjxirt for technology is even more scarce than dollars. Where should 
these ”peo|de resources" he allocated? I bis cha|Mcr |iiojn>scs a strategy to lden- 
ulvan overarching sense cd jxujiosc loi technology investments in eonitmmiiy 
colleges. It identifies commonly used strategies lor jX'rspcYiive purposes and 
then advocate^ one ol a very practical sense 

Commonly Used Technology Investment Strategies 

In order to answer the strategy questions, commumiy colleges commonly use 
one ol eleven up proa*, lies, sometimes in combination. 

Build It and They Will Come. This strategy generally invoices the 
building cd computer labs in departments, libraries, or large areas, such as 
high-tech centers. The procurement ol the technology {itvccdcs much ol the 
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so 1 1 ware development. Because of funding cycles. purchasing regulations, and 
special “pots” of money, it lias often been easier lor community colleges to buy 
equipment than any ol the other components ol technology. A current version 
of this strategy is to construct the network lust. 

Reward the Heat Seekers, livery faculty group includes natural innova- 
tors; these people generally represent about 10 percent ol the entire group. 
These are the people who are very excited about computers and doing things 
diliereiuly. They would innovate even without support, but administration 
often rewards these people with support in the lorm oi release lime, extra com- 
pensation. travel, eonlerciue presentations, or new equipment. These indi- 
viduals’ ideas and directions lor the application ol technology become the 
colleges answer to technology planning. 

Let External Funds Drive Our Projects. Because ol limited internal 
binding sources, colleges oiten use the long-standing tradition ol seeking 
grants to kind their technology projects. Accountability requires that the proj- 
ects have sjx’cifie outputs, hut whether those outputs man h the true needs oi 
the college is a debatable |xnni 

What Do We Bring to the Party? This strategy has neeome less popu- 
lar with the dec line of some ma|or computer corporations ilowewr. m Us 
prime, colleges sought pan net ships with vendors In order to entice the ven- 
dors. colleges promis'd t o accomplish certain goals. The vendors required that 
the colleges earn their allocation ol equipment and soli ware by working on 
some special projccisihai they Lworccl. It was dillieult lor community colleges 
to get the attention ol the \endors compared with some Sour-year colleges and 
universities, and it was dillieult lor community colleges to bring auruciiw 
resources to i ho partnership 

Fvcrvbodv Needs to Be Convened. I hi> is a Lic tili \ -centered stiaiegv 
A college invests m a computer lor all laculiy members olhccs. provides nam- 
ing opportunities, and creates a resource center to supj'tori the technology The 
focus is on expensing all the laeulty to technology in the hopes that they will 
discover its advantages and proper role. I he goal is to mow more (acuity along 
the technology adoption curve*. 

Focus on the Geographically Challenged Student. 'I bis siramgy 
involves distance learning technologies. It is based on the delivery ol educa- 
tion to people living m remote areas. With the advent of the Internet, com- 
puting technology is now a key deliverer ol distance learning The needs of the 
remote student drive the projects. Because ol the slate polities o( svmpathy to 
remote residents, these projects have a greater chance of funding even though 
they may serve wry few students. 

The Computer Is the Object. This strategy loeuscs on the computer as 
the object ol instruction. Historically, community colleges have provided occu- 
jxitional training on t he computer. With the explosion in the number of PCs. 
community colleges added to the c urriculum courses teaching the computer as 
a took Pacuky in these curricula were the original adopters ol technology and 
used their ex|x*rtise to advocate investment strategies that best served their needs. 
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Go for the Gold. Awards and recognition drive this strategy. Associa- 
tions, government agencies, and corporations often sponsor awards for out- 
standing software development. The allure of winning significant recognition 
on a national level drives colleges to compete with projects that are tailored to 
the rules of the game and not necessarily to the goals of the institution. 

Serve the Noble Cause. This strategy favors projects that have a strong 
humanitarian appeal. Serving the underserved is a commonly proclaimed mis- 
sion. The. gap between the haves and have-nots is a focus of these strategies. 
Community colleges believe this strategy fits into their mission ol building the 
community. 

Don't Worry, 1 Am in Charge. Executive leadership often employs this 
strategy. Leaders are eager to demonstrate their leadership skills and thus they 
declare certain technology directions. This demonstration of leadership may 
embody many of the previously described strategies, but it issues from an exec- 
utive 

Invest in the Narrow and Deep or the Shallow and Wide. The narrow 
and deep strategy is where technology investment is made quite extensively in 
only a few curriculum areas. Focusing on the computer as the object is an 
example of this strategy. The shallow and wide strategy involves giving some 
technology to large numbers of students. Providing e-mail and Internet access 
would be examples ol this strategy 

Looking for the Biggest Bang for the Buck 

These technology investment strategies exist m some lorm or another at most 
community colleges. This chapter aims not to discredit them but to use them 
as a backdrop lor introducing another strategy. This new strategy for commu- 
nity colleges centers on a \ery simple proposition. An old-time computer adage 
says it all: invest scarce computer dollars where you get the biggest bang lor 
the buck. Colleges can discover the biggest bang by following student enroll- 
ment patterns. Community colleges have evolved into a wry stable pattern of 
enrollment because oi student choices or requirements. Paying attention to 
those choices is being learner-centered. 

Twigg U L Wi names this new technology investment strategy as the 1 
percent solution." She makes the following proposition: "Suppose we decide 
to increase the learning productivity ol not two thousand courses but of a mere 
twenty-live — about 1 percent ol the total. And suppose we set a.^ our goal 
upgrading the quality ol these courses to eliminate attrition and to strengthen 
substantially the foundation that success! ul students build on in iuture courses. 
Then we can examine how information technology can be employed to accom- 
plish thi> goal and what kind of support is required to do so" tpp. 10-17) 

Charles R. Thomas, one ol the lounders of the National (..enter for Higher 
Klucauon Management Systems tNCHHMS) and author of the center’s first 
data dictionary, describes one of the earlier attempts to study enrollment pat- 
terns in D70-7I with the Induced Course Load Matrix software. This soli- 
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ware looked ai whai courses ihe students really took in comparison to all those 
oflered in the curriculum. From this information, the Resource Requirements 
Prediction Model (RRPM) could he built and enrollments could be better pre- 
dicted. One anticipated outcome was to determine which curricula should 
receive the larger share of the college resources. Tins so fi ware enjoyed a brief 
show of interest and then disappeared from the landscape (C. R. Thomas, e- 
mail message to the author July 9. 1997). 

A Proliferation of Courses. In the meantime, several forces led to a 
tiemendous expansion of curriculum offerings lor cliflerent reasons. First and 
lore most was the academic ratchet. That is. laculty drove the expansion of the 
^ time ulum by prolilerai mg advanced courses based on their personal prefer- 
ences t Zemsky. 1094V Second, community college course hanks expanded as 
the colleges sought to meet community needs. Degrees and certificates were 
added m occupational areas Remedial programs expanded. Transfer courses 
changed olten to meet matriculation requirements of four-year colleges. Third. 
a 4 ' the tuition escalated lapidiy at lour-year college*, students increasingly reg- 
istered lor i heir general education requirement courses at the lower-cost com- 
munity colleges. Fourth, a greater proportion of the students planned to seek 
a baccalaureate degree than ever be I ore Filth, demogiaphics changed for com- 
munity college* — the students are older, more diverse, employed, hnanciallv 
strapped, underpiepared. part-time, and have additional life responsibilities 
Ivvond gelling a college education , 

A Concentration of Enrollments. The proliferation of courses led to a 
si. wiling revelation in the 1990*. At the large, comprehensive community col- 
lege*. student enrollments were concentrated m verv few courses. In an inlor- 
nul gathering ol data liom the members ol the League lor Innovation in 
( onimuinu t ol leges u was noted that approximately 30 percent ol all enroll- 
ments were in twenty-live courses tWaechter, 1990). 

At Miami -Dade Community College, the institutional research study 
» l l, uSj* showed that 44 pcrccnl ol all enrollments m cadi semester were in 
i went vine courses Those twenty-five courses were among over two thousand 
ollered I he course bank contained an additional twenty-live hundred courses 
that were not ollered The analysis at Miami-Padc Community College 
I oo-“, |n showed that 3 1 pea cm ol all enrollments were in the top twenty-five 
euti-'O id 3 percent ol those ollered' and 34 percent were in the top ten 
cm oiled lohi'm-. Dallas c ommumly C o liege District also showed a 30 pert, cm 
cniolh.icm pattern m the top twcniy-hve courses. I'hose courses m the lop 
iwenivdive are not surprising the; are the introductory courses in English, 
maihcmaiks. psv Jiologv. accounting. biology, fitness, speech, and so on. The 
mi plh allows ol this enrollment coiicentiaiion lot community colleges arc pro- 
Iniwiil het.iusc ihc\ dearlv identily the target audience and courses (or tcch- 
no|og\ mvcsimeiit siiaicgics 

\n mieie-liim cxckisc lor c ommumtv college leadcis is to lake the direct 
ni9iuctioii.il costsol the ivvcniv -live courses, compound ccHs lor inlLilion. and 
cWc’iid iim leuwcai planning hoi con. I he amount ol money to he spent on 
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ihese courses laughi m a noniechnologicaL traditional formal grows alarmingly 
large. So vvhai heller place 10 look lor replacing and saving some cosis wiih 
technology investments? This is clearly ihe “higgesi bang lor i he buck." For 
example, ai ilu* Maricopa Communilv Colleges. the estimaied direel mslruc- 
lional cosis (which do noi include ihe cost ol laci lines, overhead, or siudeni 
support services'* for ihe lop ivvcniy-fivc courses are $45 million currenib and 
will accumulate 10 SftOO million lor ihe nexl decade. Thai large an expendi- 
ture makes funding for technology an economically wise Mrategv 

The Crisis in Higher Education. Having idcniilied the lop ivvcnty-hv c 
couises as ihe largei for leclinology invcsimcni. ceriain questions need lo be 
answered and principles formulated lo lake appropriate aeuon. The primary 
quesiion is. what kind of invesimenis should be made in ihose courses? Sir 
]ohn Daniel \ in his speech to the American Association of I Uglier Edu- 
cation (AAHIA nauonal conference described ihe iliree components ol todays 
crisis in higher ediu. anon, nol enough access, aeeeleraimg cost. and reduced 
llexihilily. I hose ihree lomponcnis provide ihe locus lor imesimeni in ihe lop 
iweniy -live. 

Aucss. Access is a byword ol ihe communilv college movement. How- 
ever, communilv colleges are ensconced in brick-and-moriar lacililics located 
ai far enough distances thai siudenis experience comnuuing problems. The 
most convcniemK overlooked eosi lo communilv college siudenis is iheir cost 
ol commuting. Owning a car is almost a prerecjuisilc lor admission because 
public transportation lo mosi communilv colleges is very limned. Added 10 
this problem is ihe new reality ol siudenis with oilier hie commitments, such 
as work schedules and Inmih demands. Consequently, access is nol as good as 
advertised m communiiy colleges. 

An imporiani strategy is lo use leclinology lo make the nvcniv-livc courses 
more accessible. Delivering the enure course or pomons of u 10 i he home, 
workplace, or a comemeni ccnier is slraiegic. Whereas the original distance 
learning programs focused on siudenis in rcmoie areas, ihe new strategies must 
now include alternative delivery mode for mner-ciiy siudenis. Access lo siudeni 
services musi also noi he overlooked. Mosi services lo siudenis are on an 8 A M. 
lo 5 i'M. . Monday ilirough Friday schedule. The primary reason behind ihis 
schedule is the prelerenee ol ihe employees Yel. nearly *50 percent of siudeni 
enrollnicnis are in evening and weekend classes. Full-itmc laculiy work hard 
poliiualK lo picservc iheir assignments in da\ Hasses. Most evening courses 
are then given lo part -lime laculiy So here again is another disconnect between 
employee' prelerenee and siudeni need lor access lo educational services. 

Coat. I he second component ol ihe crisis is cost 1 ligher edueaiion resem- 
bles die healih care mclusiry, in which cosi increases lor services Ini exceeded 
inllauon. When will die system reach die critical breaking point, as many argue 
has al reach’ happened in health care? Technology has die potential lo reduce 
die eosls ol at least the lop Iwcnly-hvc courses In many industries during the 
Iasi decade, leclinology has not only reduced costs bin unproved quality. 
I ligher education has nol seriously allempted lo lower cosis. iTlie exceptions 
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arc the Open University in i he United Kingdom, the University of Phoenix, 
and other large noniradilional colleges. 1 * Introducing technology to courses 
delivered in a lutsincss-as-usital way only adds to the cost, yet that is what has 
happened with the majority of technology investments. Although the word 
rivngimvring is in some disfavor with academicians, u is appropriate to apply 
it when using technology for the top twenty-five courses. 

Luk of Flexibility. Hie third component of the crisis is lack oi flexibility. 
Flexibility is a time-honored tradition in community colleges in order to main- 
tain standards. Vet. lack of flexibility stops the curriculum from being current 
and the schedule o! classes Irom being cost- -effect ive and learner-centered. With 
the emphasis now on lifelong learning, flexibility is required lor adding value 
to the students, Technology. no doubt, can play a ma|or role in providing the 
flexibility m terms ot when, where, and 1 ow students engage in learning. 

The Response of Maricopa Community Colleges 

At the Maricopa Community Colleges, many technology investments are locus- 
ing on Tw iggs ’ 1 percent solution" to address this crisis. One ot its colleges. 
Rio Nilado College, lias developed thirty-live courses on the Internet. Rio Sal- 
ado used the top twenty-live courses as the guide to select courses lor this kind 
of development. The courses are now available to students around the world 
and have become a lundamental pari ol the luture ol Rio Salado College. The 
investment including for faculty salaries, support mechanisms, and equip- 
ment* in the lop twenty-five courses is seen as learner-centered rather than fac- 
ulty- or luuvaucracy-ccnteved. The college seeks to have an impact on as many 
students as possible and to improve their learning m the areas they really wish 
to pursue, ll is listening to the customer** choice It is meeting the real needs 
ol an enlarged community 

Sixty-four percent of the students enrolled m the top twenty-live courses 
at Maricopa satisfactorily complete the courses with a grade ol C or heller. 
W hat other organization is permitted to discard more than one-ilurcl of its pos- 
sible customers? In community colleges, many of those same noncompleung 
students lake the course again. Needless to say. the cost implications are sig- 
nificant in terms ol more sections, more classroom space, and more (acuity 
needed to handle those who reenroll. 

To address the retention problem in the top tweniy-li\e courses. Maricopa 
has imested a large amount ol funds and stall time in the reengineering ol 
some ol the student support processes, changing policies, and developing new 
software for what is called the learner-centered system tLCST Two key inno- 
vations to come out ol the LCS cllort were i U the design ol a learning plan lor 
students to enable them to na\ igaic through their curriculum to attain their 
educational goals with greater access to the information they need to succeed, 
and [2) the creation ol more flexible scheduling in services that enables these 
student^ of the information age to break away from the scheduling ol the agri- 
cultural age. 
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The outcome is encouraging. The biggest-bang-for-the-buck approach has 
helped Maricopa Community Colleges 10 enhance their learner-centered aca- 
demic program and to support their students better This technological invest- 
ment strategy is a winning one for both these institutions and their students. 
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What can be accomplished when faculty take responsibility Jor using 
technology appropriately and creatively in the classroom? Initiatives 
under way at Kirkwood Community College suggest positive outcomes 
and future possibilities. 



Humanizing the Integration of 
Technology 

Teny J. Moran , Michele Payne 

Technology can improve learning by improving communication and individ- 
ualization and by enabling us. as teachers and learners, to hear more voices 
and reach new listeners. Through technology, wc can have access to more mul- 
ticultural, multidisciplinary information and artifacts than ever before possi- 
ble: music, film, art, and literature are all available on small circles of plastic 
wc can carry in our pockets. Technology offers us appealing new publication 
and communication forums: with the World Wide Web, for example, we can 
speak in relative privacy to an individual on the other side of the world or 
experience the immediate gratification ol sharing what wc know with a poten- 
tial readership of millions through our Web sites. How can wc resist taking 
advantage of these opportunities for ourselves and our students? 

Vet many of us on community college campuses remain indifferent to the 
technology that would help us become better teachers and learners. Our ped- 
agogical culture is text-based and linear, whereas the technology culture is 
icon-based and intuitive. We experience this culture gap whenever we pick up 
the documentation for a new piece of software and try to apply what we arc 
reading to what we want lo make happen on our computer screen. The linear 
documentation provided with the software is the type ol tcxi academies are 
often most comfortable dealing with, but iL is not useful in leaching us the 
intuitive, assertive actions we need to he productive with a software program 
or on the Internet. Linear documentation can define the terms and outline the 
protocols, but it cannot leach us what we need 10 know to navigate the tech- 
nological resources already available or create our own 

Faculty commonly turn to the co-workers who are perceived to have the 
most information about computers and how they work and to the technicians 

V ■ I'llli II I ■ 'i C I MM Mil ( I iln.l II- |\*| ''I’llllJ* • I- -IV. I ■►.l- - i’tlMl'-lli !•- T3 



45 




44 1\ik;rah\i, Tec hsouho d\ Campus 

who support all the computer efforts on campus. Ironi i he student record sys- 
tem to the library catalogue. Sensible faculty members don't expect these pro- 
grammers and technicians to be cxpeiis in pedagogical methods or 
knowledgeable about the subject matter the iaculty members teach. Their sim- 
ple hope is that il they come up with a good idea, the programmer can imple- 
ment it and the technician can support it. The process is linear and 
differentiated: first the faculty member supplies the imagination, then the pro- 
grammer and the technician supply the labor. 

Mere at Kirkwood, a college ol lust over ten thousand students located in 
eastern Iowa, that approach was business as usual lor several years, until {ac- 
uity. programmers, and technicians alike recognized several fundamental Haws: 

• I here can ne\er he enough programmers and technicians to go around, no 
matter how many aic hired. 

• faculty speak a dillereni language than programmers and technicians do tin 
the same wav that software documentation speaks a dillereni language than 
the soitw are ltscll does). 

• \\ hen the tasks ol Iaculty and programmer are too dilicrcntiated. the finished 
product is olicn not what the lacult\ member bad m mind. The medium 
lends to lake o\ei the message when it comes to electronic courseware. 

Faculty Involvement 

Retogniimg the important rote ol u\ hnology in bettering the working lives ol 
Iaculty and improung the educational outcomes lor students has always been 
a part ol the Kirkwood culture. It was one oi the colleges in the country to 
introduce a h\e. interactive instructional television network early on. Kirk- 
woods president, other administrators, and Iaculty have twice campaigned suc- 
cessfully in the >e\cn-couni\ district the college senes for technology levies, 
which now total d peiceiu. Aggressive partnering with local industries has 
resulted in more technology on campus with less capital outlay. The faculty 
shill toward integrating technology into their everyday lives, assuming both 
ownership of the technology and responsibility for using it appropriately and 
imagmaiivelv to enrich their classrooms, is pan and parcel ol our institutional 
culture today We consider faculty ownership and involvement as the way to 
humanize the integration ol technology 

lividcnce can be found in lour initiatives implemented at the college in 
the past two years* Instructional Computing Services, offering software and 
Internet courses to faculty in a high-end computer classroom dedicated to that 
use; the Instructional Technology Tcaching/L.earning Improvement Initiative; 
the Instructional Technology Advisory Committee; and a faculty mentoring 
program in the use ol computer-based diagnostic testing and developmental 
m >li ware 

Instructional Computing Services. One ol Kirkwood's earliest initia- 
tives was creating the Instructional Computing Services department and 
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staffing ii wiih “translators” — four trainers, not technicians, who could serve 
as liaisons between faculty and the technology. Requirements for the trainers 
included degrees in instructional design or other educational fields and expe- 
rience in teaching computer software to adults in the workplace. Working 
from the philosophy that knowledge is power, and knowing that by fall 1997 
every faculty member would have a computer on his or her desk, the Instruc- 
tional Computing staff began designing courses for the software that faculty 
were most interested in using: Word. PowerPoint, MS Mail, and Excel. When 
a new server allowed each office a connection to the Internet, courses in Stirl- 
ing the Web and using it as a classroom resource were added. As lactiltv 
became more skilled in the basics, courses in dressing up PowerPoint pre- 
sentations with audio and video were offered, as were courses in copyright 
issues as they relate to electronic media, and courses in other, more sophisti- 
cated, applications ol ihc Microsoft Office softw are. A specific sequence of 
courses in PowerPoint, file management, copyright, and electronic commu- 
nication was created lor and required of instructors designing courses for dis- 
tance delivery via the Internet. Each course taught is supplemented by 
handouts designed bv the trainers specifically to meet the immediate needs 
of the Kirkwood faculty. For example, the Excel course in designing a grade- 
hook focuses jubt on that, not on other uses for Excel such as creating graphs; 
there is a separate course lor that. 

The courses are held m a classroom w it h only ten student stations where 
the computers and peripherals, with one exception, are kept state of the art. 
The exception is an older model computer, which is used by faculty to test the 
functionality of the course work they design and thus ensure its accessibility 
to more students. Faculty also um.* iho classroom as a workroom for large proj- 
ects or for projects requiring peripherals not available in their ollices. Included 
among the projects are a PowerPoint presentation on conflict management 
using video and audio clips, a Web page tutorial on the sources of stale and 
local laws, and a Web page of essays and photographs about their homelands 
created by international students as jurt of their ESL course work. Faculty have 
also developed and offered new courses that involve the students with tech- 
nology every class period, including an introduction to multimedia course and 
a second semester multimedia comjx*>ition course. Altogether, in 1996-97, 
2 14 sections ot thirty-eight unique courses were conducted by Instructional 
Computing Services, with 348 enrollments from a full-time faculty of two hun- 
dred 

Instructional Technology Teaching/Lcarning Initiative. The goal of l he 
Instructional Technology Teaching/Learn mg Initiative is improving student 
learning. Now m us second year, the initiatives success in drawing more fac- 
ulty to technology is a result of placing leadership for integration in the hands 
of the faculty rathei than w ith administrators or technicians. Two faculty mem- 
bers were selected Irom sevcial applicants to the Instructional T eehnolog\ 
\d\isoi) Committee tsec next section). Each received three hoars of release 
lime JXT week in a semester to initiate and support ihc use of technology in 
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classrooms. The projects generaied by ibis initiative have included a daylong 
technology lair, six individual faculty projects, and summer institutes for fac- 
ulty interested in developing Web pages or multimedia to enhance their 
courses. 

The Ttxhnologv Fair. This fair showcased the work of Kirkwood faculty 
who have incorporated electronic elements into their courses and included 
demonstrations of software packages such as Authorware. sessions oflering tips 
for researching topics on the Internet, and testimonials Ironi teachers in the 
process of adapting their courses for Internet delivery. One outcome of the fair 
has been that faculty now turn to other faculty lor ideas and assistance. A sec- 
ond fair will be held next spring, and among the presenters will be those fac- 
ulty who submitted proposals and received compensation for developing 
classroom projects, such as the Web page where international students share 
their biographies and inlormatton about their homelands: the Center for On- 
Line Writing Assistance ahe Kirkwood COW); an interactive tuional posted 
to* the Kirkwood home page that provides supplementary mlormanon on the 
sources of American law; and a PowerPoint presentation that uses audio and 
video clips to illustrate conflict management techniques. 

Summer JnstiHi/c>. The wcekiong summer institutes will provide training 
and hands-on experience to ten faculty members who wish to design Web 
pages or multimedia presentations using PowerPoint to enhance their class- 
room preseniaiions. Instruction will he presented by Kirkwoods instructional 
Computing training coordinator in the mornings, and in the aflernoon the 
coordinator and experienced faculty will he available to assist as the faculty 
develop l heir projects. 

Instructional Technology Advisory Committee. Although ongmaliy 
convened to "assist m efforts to develop (acuity understanding ol potential 
computer applications for education. ' the Instructional Technology Advisory 
Committee focused most ol its early efforts on prioritizing the acquisition and 
placement ol computer hardware. Now, although questions about hardware 
purchases are still brought to this (acuky committee whose sixteen members 
represent all instructional areas ol i he college, its activities are more appropri- 
ately locused on identifying ways technology can enrich course content, 
increase faculty productivity and improve student outcomes. Recent activities 
originated b\ comnmtce members unhide an msiiiutc lunded bv ihc National 
Lndowmeni for i he liumamues this summer to study the impact ol technol- 
ogy on hie rat ure and the development ol a sohw are program to allow instruc- 
tors to download grades from Lxeel directly into the studem record system. 

Faculty Mentoring. As part ol Kirkwoods Tide III gram activity. “Increas- 
ing Student Success,” laculty from the developmental education department 
work with laculty m other departments to design curricula lor basu skills 
preparation using software available through IVojcci SYM:R(,Y Integrator 
tPM which is described m l hapter seven ol this volume, i he result ol ibis 
collaboration among departments will he a sequence ol'couiscs designed lor 
speeihe vocational and college preparatory areas. Academic Prep for Agi le ub 



46 



ii.IMi.lU 



Hi'mam/jnc, nip Ini hi, ration oh Tkc.hnoi om 47 

lural Science is one example. Developmental education faculty are also work- 
ing with faculty in the health sciences department to determine appropriate 
prior levels of knowledge for admission into specilic programs. Using the 
American College Testing Programs uACT) computer-based diagnostic test 
Compass, cutoff scores will be determined and underprepared students will 
be directed to appropriate remedial PS I software or developmental courses. 
This systematic intervention should greatly reduce the number oi students feel- 
ing lost in the courses through inappropriate placement. Once results of the 
pilot with health, sciences have been studied, the project will be extended to 
other vocational areas. 

Looking Toward the Future 

Our faculty anticipate many more opportunities lor using technologv appro- 
priately and imaginatively to improve student learning. For example, begin- 
ning fall N L J7, wc began a three-year protect to identify our riskiest 
distance-delivered courses and to design advising and academic interventions 
that can be delivered electronically to improve outcomes for our most isolated 
learners. We continue to find that we make the most significant technological 
progress when (acuity arc empowered to use technology themselves, to drive 
the initiatives, and to lake die responsibility for exemplary practices in and out 
ol die classroom 
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This Juiptei describes the /oumev \h vuyomerv County ( 'immunity 
College bus taken Jmni Us initial computer systems to a colieyewide 
network and also discusses the impac t ol these thanyes on the tolleye 
and the community 



Planning Comprehensively and 
Implementing Incrementally in 
an Age of Tightening Budgets 

John R Maslnmi, Celeste Marie Schwartz 



Montgomery Comm C'omnumm College, located in Blue Bell. Pennsylvania, 
is a comprehensive community college dedieated to serving the enure com- 
munity. file college oilers a wide range ol ueadenne programs Both lor Hand- 
ler students and lor career-minded students, as well as ecrulieale and lilelong 
learning programs. In addition, the college is dedicated to assisting eoninui- 
nit\ Business and indiistiv m naming and retraining employees. Addressing 
the needs ol its community has helped the college experienee considerable 
growth out the Iasi several years. The keystone ol Montgomery County Com- 
munity Colleges philosopln is a commitment to student success 

The College and Its Dilemma 

Montgomery County Community College, formally Uutnded on Decembers. 
l L Hv4. is the sixth largest ol the fourteen community colleges created under the 
terms ol the Pennsylvania Community College Act ol NOT The college oilers 
over liflv transfer and career programs leading to associate degrees and cer- 
liiieales Over nine thousand students are current!) enrolled in us daytime 
and evening classes, which are served by 170 lull-lime and }00 part-time lac- 
ulty. 70 administrators, and 210 support stall I he Central Campus is m Blue 
Bell. Pennsylvania. lullwav between Norristown and Lansdale and some 
twenty-live miles northwest ol eentei-city Philadelphia A second lull -service 
campus, the West Campus, located m the borough ol Pottstown. opened in 
lull NOo 
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Early Automation Efforts. Beginning in the late 1070s. the colleges admin- 
istrative functions were automated with IBM mainframe equipment. The 256 ter- 
minals throughout the campus were supported by coaxial cables, as opposed to 
fiber optics. In the late 1980s, the colleges chief information officer initiated an 
ambitious telecommunications plan that detailed the cable and equipment foun- 
dations needed to advance the institution toward conventional networking. 
Throughout the early 1990s, this plan began to come to fruition, although not m 
the most logical order. The plan had been conceiv ed of and was even modified 
during these years as a comprehensive whole, but it could not be put into place 
that way Acquiring funding for some pieces proved easier than for others. There- 
fore, it was decided to implement each part as funding became available. Seg- 
ments oflhe plan were funded through the college budget and grants. As a result, 
what emerged did not always seem like a plan coming together but rather like a 
Icss-t ban-coherent series ol purchases, installations, and services. 

Local Area Networks. By 1992. the college had acquired seven local area 
network (LAND student laboratories on campus These labs were centered 
around the IBM Classroom LAX Administration System ( 1CLAS > and Local 
Area Network Kit tLANku) utilities and offered "shrink-wrapped" network lab 
services t o several academic departments on campus. Although these packaged 
networks were popular among academic institutions at the lime, they proved 
to have several drawbacks. Each lab was being used by a single department 
and bad its own file server with a base of installed applications. Generic IDs 
were used to grant students access to the systems. The systems provided inel- 
ficient use of equipment, support resources, and laculty and student lime. 
Attempting to replicate services, such as office applications — for example, 
word processing, databases, and spreadsheets — computer programming appli- 
cations. and tutorials on stand-alone equipment and a series o( LANs was 
wasteful and inefficient. The college quickly realized that its initial. Iragmenied 
approach to providing computer service was no longer practical 



The Plan and Its Promises 

With the many possibilities for cost savings that an integrated system offered, 
the college launched a new project with a primary goal ol allowing access to 
all network resources from any workstation on campus via one ID. The plan 
called for an integrated technical infrastructure. Its components were creating 
a Lollcgcu ide network: connecting all computers to the network, allowing 
access Ironi am where in the network to any service on the network: provid- 
ing sccurin and privacy: and accomplishing the goals at a reasonable cost 
The access issue involved ensuring that all students would have available 
to them any software they would need lor any course they would take. The 
college also wanted to make e-mail and the Internet available to all siudents 
and stall. Tins would have been virtually impossible with a series ol uncon- 
nected LANs. With access came other issues, such as security and support. A 
system needed to be de\ised that would prevent corruption by am user. 
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Anticipated Savings on Equipment. The cost of maintaining as many 
as sixteen LANs uhc estimated number necessary at present to serve all stu- 
dent labs and administrative offices) serviceable only on-site would have been 
prohibitive. Replicating the majority of the academic software on even a sub- 
stantial percentage ol these computers in LANs would have been beyond the 
purchasing capacity of the college. And the cost ol separate servers for sixteen 
labs would have been approximately SQ6.000 whereas the cost of the two 
servers needed for the wide area network A YANA is only $40,000. 

Anticipated Savings on Technical Support. Also, the technical support 
personnel under the old sxstem of expansion would have required an increase 
of at least 150 percent, from the equivalent of four full-time positions to the 
equivalent of ten. Reduced staffing under the integrated system is possible 
because software is located in one area, adjacent to the stall offices, which the 
stall can get to easily instead of having to go to each LAN site to deal with 
problems that require such attention. With the WAN. in which every computer 
is connected to the same network, many problems can he corrected from the 
stall persons desk. 

The stalling component would bring with it other, less direct sax mgs. For 
instance, various members of the stall have been certified by several of the ven- 
dors who supply the colleges hardware and software. This allows the staff to 
work on many problems that would otherwise baxe to be handled by company 
representatives at a per-visit or per-hour cost. In some instances, it cun 
reduces the cost o( service contracts. For example, two stall members have 
been certified by Compaq, which has resulted in a savings ol $1 5.000 on the 
contract lor the Compaq servers used by the college 

The Implementation and Its Realities 

As the tide of this chapter suggests, although the planning was comprehensive, 
the implementation was incremental and contingent on the availability ol 
resources. Phase I fix used on the infrastructure and Phase ll on soltwarc. 

Phase I. A National Science Foundation t.NSfA grant, awarded in 10s)2. 
supplied the college with Internet conncctiviix xia a leased l *0.2 Kbps circuit 
through JvNCNet. Installation ol the circuit was completed in imd-N93. The 
college acquired a Cisco AGS+ token-ring fouler that has been used as the 
backbone ol all college networking and has allowed for the connection ol sev- 
eral student networks on campus as well as a dedicated Internet circuit. Abu 
in 1WT the college contracted xvsth Bell Atlantic Netxvork Integration to install 
a Lollcgcwide liber infrastructure as well as core networking hardware tioken- 
nng router and huh equipment). This infrastructure enabled connectivity 
among all existing independent LANs. 

IBM's Professional Office System software t PROFS) was still being used as 
the primary campus e-mail system became not all users had been conxened to 
networked PCs. Many ol the PC users, hoxxexvr. asked for Internet e-mail access. 
IVgasus mail, xxith us SMTP gatexxax as a means ol lempoianlx supplxmg this 
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service, was used. In the same year, a search started for a system that would 
replace the many ‘'homegrown"' C\CS COBOL applications the college adminis- 
tration used at that lime. By mid-l^SH. bandwidth limitations were realized and 
the circuit was upgraded t o 56 Kbps. 

In fall 1 904 , a token-ring switch wa* purchased to alleviate student lab 
bandwidth strains. Each lab was supplied with us own 16 Mbps segment, and 
file server connections were made using a Faber Distributed Data Interlace 
tFDDl) module on the switch. The first Netware hie server strictly lor stall use 
was also installed in late 1004. Shared applications, such as Microsoft Office, 
were installed and provided to college administrators and staff. Print servers 
were installed to provide work group access to laser printers. Software meter- 
ing was used to limit the number of legal copies of all applications. A Netware 
for Systems Applications Architecture tSAA) terminal gateway was used to pro- 
vide connectivity to the existing mainframe while limiting network and client 
protocol support to Internet Package cXehange (IPX! and IP. 

The initial stage ol the project was completed in fall 1 W4. All networked 
labs were collapsed into the Standard Microsystems Corporation tSMO sw itch 
and serviced - via only one Netware file server. Over eighty DOS and Window s 
version 3. 1 applications were installed on a large Compaq file server. These 
included core applications, such as Microsoft Ollicc. e-mail, and Internet util- 
ities as well as the “vertical/* course -specific applications. Menu support, file 
distribution, and Windows INI management were done via the Saber LAN 
workstation product. An automated system was developed to assist m the 
process of creating over thirty-five hundred student IDs based on registration 
information m the database. Students and facultv were given shared and 
private storage space to promote the use of file sharing and distribution. An 
c-mail system was installed to allow lor siudent-io-ljcully-io-lniei net mes- 
saging for tile first time in the colleges history 

As the system began to be used, the success of the changes implemented 
became evident Many students and faculty praised the benefits that the system 
ollcred. Some luculiy started to collect homework \ia c-mail. Labs began to be 
cross-scheduled between the many departments utilizing computer services, f ac- 
ulty members accessed all student applications using their office computers. 

Phase II. In N95. the Dataicl Colleague software package was chosen. 
Information technology tfl) stall as well as user representatives from all 
departments evaluated the software. A conversion that the vendor scheduled 
to lake twenty-four months from the old. homegrown database s\ stern to Datu- 
tel was accomplished in an unprecedented six months. The college was cho- 
sen as a test site lor the next release ol the soli ware. It is expected that this 
release will be applied this summer. The network played an important role m 
these conversions, allow mg simultaneous and smooth transition Irom main- 
liame access via the v\A gateway to l NIX host access via the IP stack on all 
administrative clients. 

In summer N L )5. a CD-ROM server with a six-station network was 
installed in the learning resource^ center The equipment was installed as part 
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ol an ef Ton 10 improve our sLudenis* access 10 information resources on cam- 
pus as well as to a growing number of documents available only on CDs. The 
CD-ROM network provides more effective access to electronic indexes, lull - 
text newspapers, and government documents. Internet access is also available 
on these machines. The access to these resources is available not only to the 
college community but to county residents as well. 

This design is resourceful providing increased security, bandwidth, and 
connectivity where needed while reuiilizing existing equipment elsewhere on 
the network. And the college has been providing traditional services, such as 
file, print, messaging, and Internet, to the student population since t he com- 
pletion of the project Netware file servers have been the mainstay throughout 
the life of the college network. 

As pan of a 1' S Department of kdueation Title 111 grant, in fall 19 L )5 the 
college created a multi media-based computer lab for self-paced courses in writ- 
ing. math, and reading Although this lab junctions primarily from a dedicated 
server containing discipline-specific so It ware lor instruction, it is also attached 
to the colleges network, enabling students registered in these sell-paced 
courses to access all other relevant college network services. 

The Tide III project has also funded a library automation system that 
provides the student or county residents with a graphical user interface 
Uil'D from which catalog searches and other library research can he done 
The system is accessible at our new campus and will provide services there 
as well. 

In conjunction with the Title 111 project, the college became a regional 
training center lor Project SYMiRClY. a national developmental education jiroj- 
cci based at Miami-Padc C ommunuy College (described m Chapter Seven ol 
this volume' Ibis software is used pnmanb m the Tide III lab. Central to 
Montgomery Guiniv Comnumitv Colleges participation in this project is us 
ability to make all Project SYNhRCA Mill ware available to us faculty and stu- 
dents from any computer station, that is. classrooms, the learning assistance 
lab, the developmental studies lab. and Lieuliv offices. 

In late lds)5. i he institution fell the strains Irom both the academic and 
administrative sides in regard 10 outdated workstations, lo solve this problem, 
using money from the colleges fund balance, die president decided to upgrade 
the twelve "indent labs on campus lo Pentium CO PCs. The academic net- 
working equipment was upgraded as well. A conversion Irom token-ring to 
eihcrnet was made Hie new configuration includes 10/100 PCI NIC card" 
work grotiji switches for each lab that "tipj^hesa dedicated 10 Mbps segment 
to each lab woikstation. as well as a last eihcrnet ujMmk to a backbone switch. 
Hie token-ring equipment and PCs are being reused m ndmmisiuuu* and lac- 
uliv (‘dices throughout the campus. 

In die NCfr spring semester, the college ofleivd Us lust set ol on-line 
course" via a bulletin board "Wcm ilWSi. im hiding i ourses in accounting 
and economics, f eedback was positive, and since then course" m accounting, 
economics. Hnglisb. history, and psychology have been offered. On fall Noy. 
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additional courses in philosophy and ihc Iniernei were scheduled A The sys- 
tem can he accessed hy modem, college WAN, or ihe Iniernei. 

The increased use of e-mail hy faculty, students, and staff soon showed 
the limitations o! the Pegasus package, especially with ihe need for additional 
Icatures, such as calendaring and scheduling. Therefore, in June 1996 the New- 
ell Group Wise product, which offers DOS and Windows support for messag- 
ing. calendaring, scheduling, and forms processing, has been used. 

'I he college phone system (ah AT&T Dimension 400 ^ had been outdated 
lor many years. In 1996, the college installed a new telecommunications sys- 
tem that serves both campuses and includes Private Branch exchange (PBX^ 
equipment, voicemail, lax server, remote access server, personal vidcoconler- 
cming equipment, and classroom videoconferencing systems. Installation of 
these systems ha*- begun. 

When the West Campus was built in 19%. WAN services were needed 
at toss campuses for I lie first time at the college We are purchasing a new 
router to support the communications links. A Cisco model 7505 router will 
he used to connect the administrative and academic networks on the Central 
c anipus to the West campus and the Internet. It will become the backbone of 
two separate!) switched networks and will shield the administrative services 
Iroin student lab. Internet, and dial-up users 

flu* college has been m the process of acquiring new PBX equipment 
loi both its ( ennui and West campuses. During this acquisition period, a 
new si riu lured copper plant w ill be installed at both campuses, livery work- 
station will be equipped with a CAI 5 outlet lor data use Voice communi- 
luiioiis will be made over an additional CAT } termination m the modular 
» nil I cl 

Intel net access and I ( P/IP stacks are available on most \\ s used by stu- 
dents l or example, FTP. THLNH'l. CiCPHliR. and WWW are supported. All 
faculty and college stall with computers have I CP/IP support on their com- 
puters because the protocol is necessary lor access to a new administrative soil- 
ware sys'cm. w hich operates on a c'xlX platform. Training sessions on e-mail 
use and Internet browsing offered through the colleges professional develop- 
ment centei ha\e proved very successful. The Internet has become a valuable 
icsourcc lor college stall, faculty, and students. 

In addition to the progress described here, one other element mu antici- 
pated at the inception of the conversion pro|cct was meeting the needs of stu- 
dents wnh disabilities in compliance with the Americans with Disabilities Act 
iAPA' As ihe number of students with disabilities attending the college grew, 
si i did ihe need lor various means ol assisting them with technology. To dale, 
necessity accommodations haw not had a direct impact on the structure ol 
tlu campus network but only in helping students access ihe network services. 
1 he college now pitwidgs workstations that meet ADA height and acccssibil- 
it\ lecjtuiements and contain varuuis adaptive hardwate and scdlware Voice 
s\uilKsi.:eis. leM-io-speec h conveners, adaptive keyboards, and large rnoni- 
lois ha\e been puklijscd Seiecn niagmlying and reduced keystroke soil ware 
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have also been installed on many of these computers. Funding for ihesc pur- 
chases has genciallv come from Carl Perkins grant funds. ■ 



The Results and Their Implications 

It must he noted that although the results of the colleges nunc to the wide area 
network arc generally positive there have also been some negatives. 

Positives. In the period from 1980 to 1990. before the change to the 
WAN. the college had a maximum of 250 computers, .soil ware was limned aca- 
demically to some DOS-based computer languages and science and mathe- 
matics applications. Administratively, it was limited to IBM’s PROFS system and 
a DOS-based accounting package. Today on the two campuses there are approx- 
imately 850 computers and over 200 academic Windows-based software pack- 
ages in such additional areas as anatomy and physiology, art, astronomy, biology, 
chemistry, education, English, foreign languages, marketing, nursing, political 
science, reading, and speech. Administratively Novell’s GroupWise and Daia- 
tels Colleague packages are used. Shared software and metering has allowed us 
to keep those costs m line. For example, at S54 a copy, placing the Microsoft 
Office product in all academic student labs as well as on faculty administrator, 
and support stall desktops would have cost approximately $43,000. However, 
because everyone does not actually need access t o these products simultane- 
ously a was possible with the WAN configuration to license only 275 copies at 
a cost o( $14,850. And the stall' increased only a little over $5 percent to one 
part-time and .six lull-time people in the integrated approach, lor a savings ol 
approximately $122,500 a year in salaries plus benclii costs. 

Ollier savings brought about by the network are the reduction m the 
number ol high-quality primers installed and. ihcrclore, the ability to provide 
more powcrlul computers to (acuity and staff than would otherwise have been 
possible. People without a laser printer, that is. those with a dot matrix or ink 
jet printer dire* ' ly attached to their computers, can send appropriate print jobs 
to one of sixty shared laser printers. Another benefit derives from the savings 
in technical support. Obviously the ability to install soil ware on one server is 
more efficient than installing on multiple servers located in several buildings. 
Also, with the WAN. the stall ol the computer center can often solve problems 
Irom their desks or. at worst, at the server located just down the hall, rather 
than having to go to the 1 AN sins I Ins is also a dnvi l benefit to students and 
faculty because problems can usually be solved more quickly than was previ- 
ously the case. 

In preparing tins chapter, the authors interviewed nine (acuity members 
now using the college’s computer fuel lilies, lour members ol the college's Web 
team, and stall members of the computer center. I lie pnmarv purpose ol those 
interviews was to discover the level ol salislactton with the facilities’ capabili- 
ties from the perspectives ol both users and support stall. 

[xutiiiv and students access the network m seveial wavs: Inst, m one ol 
the twelve classi oom computer labs jui pnmarv course vvoik: seeoneb in the 
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learning assistance lab for supplemental work (CAI and programs); third, in 
the Title Ill-funded developmental studies lab for alternative delivery of pre- 
collcge-levcl courses in English, math, and reading; and lourth, remotely, via 
the Internet and the colleges BBS. Also, over the last three years, the college 
has created a number of portable multimedia carts equipped with computer, 
CD-ROM drive. VHS videocassctte player, sound system, and projection sys- 
tem, which can be used in any classroom since all classrooms have been con- 
nected to the W AN via an ei Kernel jack. In addition, faculty haw access to the 
multimedia development lab, also funded by Title III. in which they can cre- 
ate their own multimedia presentations and lessons lor use in their classes or 
m the learning assistance lab. 

Benefits noted b\ instructors include consistency in the look and opera- 
tion of equipment and software, which was made possible only by the move 
to the WAN. Previously, software availability, menu designs, and hardware 
specifications depended on the room m which the instructor was working. 
Now all labs and carls have all of the college software available, and menu 
design and hardware are standardized. Because all student computers as well 
as the multimedia carts connect directly to the network server, students and 
faculty' can access any program from anywhere, and all cans are equipped with 
the same hardware: Pentium computer, CD-ROM drive. VHS videocassctte 
piaxcr. sound system, and projection dexice. 

A nursing instructor has found that the multimedia presentations conxvy die 
same information better, allowing her to present w hat used to he a six-hour lec- 
ture in much less time — approximately lour hours. She has also found that stu- 
dents “get u better. " a conclusion validated by test results and clinical application. 

Another implication ol ibis major technological change was the me leased 
importance ol training lor lacultv and stall. Members ol t lie IT stall oiler w ork- 
shops to faculty, administrators, and support stall on various aspects ol the sxs- 
icm. These xvorkshops are coordinated by the colleges professional 
development center. The center also works individually with interested faculty 
and stall to help them develop special projects. This training is part ofthe nor- 
mal duties ol the IT stall and, therefore, does not entail an additional expense. 

Negatives. The problems generally full into two categories: those that do not 
In the overall plan and those that emerge irom the benefits ofthe plan. In the (irst 
category, some soli ware used in courses is not designed to he networked. Although 
IT stall haw aUcmj'itccI l o hnd wavs to make this software fund ion from the net- 
work. their cl Ions have been only partially successful. At least |\m of each of these 
software packages must be locally installed. The cllcet lias been to limit access to 
specilic machines, thus hindering the overall plan of universal access. This has 
caused problems in course scheduling because* the college has been auemi^iing to 
mow away Irom the use of clisciphnc-spcciltc labs. Tor example, computer graph- 
ics courses can be olfered only m specilic labs in which the necessary software is 
installed, limning the use ol those labs. Rcirolnimg is not an easy task. 

The second set ol problems, perhaps easier to deal with, arises Irom the 
positive reaction to the new system ['acuity members interviewed for this 
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chapter who arc currently using the technology have noted, lor example, that 
the multimedia carts they use for their classroom presentations are becoming 
so popular that they cannot always get one when ihc\ need one. And the suc- 
cess of the plan to date has led to more faculty members using technology as 
an integral part of their curriculum This has increased dramatically the num- 
ber of students needing access to computers and, therefore, has created log- 
jams when students try to access computers to do their assignments, despite 
an increase ol over 50 percent in the number of student computers in the last 
three years. Liven more importantly, the number of computer labs has not only 
increased from nine to twelve but the computers in the older labs have now 
been upgraded, with Pentium S)0s serving as the new standard. 

The most basic problem the college must address concerns adequate 
access lor students. Limit y. and staff. The initial step to solve this problem was 
taken at the start of the kill 1007 semester. As originally configured, the W AN 
accommodated only 250 users at the same time. The installation of an 
upgraded server and the move to Novell 4. 1 1 has increased the capacity to 
approximately 500 academic and administrative users 

The Future and Us Demands 

The luiure ol computing on campms must be examined Irom two perspectives: 
short-term and long-term. 

Short-Term Plans. Short-term plans coiaem immediate needs arising 
from continual upgrades to applications and the increased use ol technology 
by laculty and students. As laculty continue to integrate technology into their 
courses, huurc demands on the resources will include additional permanent 
multimedia presentation stations; the creation oi student newsgroups accessed 
through the colleges Web page; die expansion ol Internet-based courses (even- 
tually replacing the current BBs courses^: the transmission ol multimedia pro- 
grams to remote sites, including students' homes; increased scr\er space lor 
laculty and students; and constant upgrades ol system so It ware to accommo- 
date increasingly power! ill applications. 

Long-Term Plans. *1 he long-term considerations include the need for 
greater security not just to protect hardware and sollware located on the cam- 
puses but also to protect the integrity oi the entire network which will more 
commonly he accessed by remote useis m our couni\ service area, the rest ol 
the country, and even the world. Although the Internet allows a i\ pe of inter- 
action never before possible, it also increases the risk that applications and sys- 
tems attached to it will be tampered with 

Long-term (Mails must also address the ways m which the college provides 
access and support to Us constituents. As computing becomes less a supple- 
ment t o the educational experience and more a basic part of it. laculty and stu- 
dents will need constant a cess to resumes. ] he current means til supplying 
computer equipment to lac ill) will mu he sullieimt Ordering a multimedia 
sc*lii| i to be delivered to a ekesioom on an occasional basis will be inadequate 
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as more lacuhy need such equipment daily. The college nuisi line! a way 10 
place presentation devices in the majority of classrooms, perhaps supplying 
faculty with portable computers that they can take to their classes as necessary 
and simply plug into the projection equipment. But this would mean supply- 
ing over 150 full-time faculty with their own laptop computers. The next ques- 
tion is, how do we support adjunct faculty? Furthermore, as computers 
become more commonplace among our students, we can expect that dicy will 
carry hardware with them to their classes and to the learning assistance lab. 
The college will need to provide network access directly to the students' PCs. 

Although we understand that we need to resolve all of these and other 
issues, we arc certain that they will be dealt with in a manner similar to that 
used in the past: we will do what can be done when it can be done. Despite 
any grand scheme, implementation will undoubtedly occur one piece at a lime 
as funds are secured. 



Conclusion 

As can he seen. Montgomery County Community Colleges vision til the 
importance of technology in education has helped it to anticipate as well as to 
keep up wall needs. The college has striven to develop a comprehensive plan 
lor the acquisition, maintenance, and upgrading of that technology. However, 
the fiscal realities have forced the institution to implement that vision in a 
somewhat ad hoe fashion. Undoubtedly, this will he the trend for the foresee- 
able future. Dela\ only breeds delay. We cannot aflord to wail lor an ideal 
moment to put into practice our vision hut must continue to dedicate 
rcMUiav'v sie.idiK and Much, to Uahnolugv that addicvws our lOiislaniK 
changing needs 
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Ibis chapter describes a multi-mslilutional, multiyear 
collaborative project designed to address the problems 
associated with underprepared college students. The Jwptci 
discusses the technological products and human processes 
that have come together to set the stage for considering technohigv 
integration as an instrument for psychological change. 



Project SYNERGY: An Enduring 
Collaboration for a Common Cause 

Kamala Anatulcnn 



In 1989, under the auspices of ihe League lor Innovation m the Community 
College, with the leadership of Miami-Dade Community College and the col- 
laboration ol IBM. a group ol faculty and administrators from community col- 
leges across the nation attended a weeklong meeting at the Biltmorc Hotel in 
Miami. There they discussed the role ol technology in addressing the problems 
ol underprepared college students. Emerging from this meeting, they under- 
stood that there was a need to launch a project with a mission, a vision, and a 
passion Mission and passion were evident among the members ol the group 
who had worked with underprepared college students lor many, many years. 
It was the vision that needed a great deal of discussion. What became clear was 
that the project should take a holistic approach to and a long-term view of 
solutions lor problems that have been m ihe making for several years, li also 
became clear that the human aspects of the solution should not he separated 
from the technological support. Although it was not evident at the beginning 
what the holistic approach would entail, the project has since evolved to 
encompass laculty development, technology products, and outcomes evalua- 
tion 

Pro led SYNLRCA was launched a year alter that meeting with the partic- 
ipation of all eighteen League colleges and lour other insiiniuons, including 
three four-year universities, and n has expanded since then The project has 
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been supported by a $2.6 million hardware gram from IBM; a $2.3 million 
Tide III gram from die U.s. Department of Education. and a $500,000 gram 
from the Florida Deparimem of Education. The IBM and Florida grants have 
been shared among participating colleges. Although the financial support for 
Project SYNERGY is substantial, the time, cflort, and expertise contributed by 
more than five hundred faculty front all participating institutions have been far 
more sigmhcam. The lormer set the stage for various entities to come together 
and work together for a common cause; the latter seized the opportunity to 
harness a collective wisdom and exert an cl fort in lace o! die challenge. The 
essence of synergy, as Covey t P-W) points out. is to toleiate dillcrences, com- 
pensate lor weaknesses, and capitalize on strengths; Project SYNERGY has 
embodied tills essence. 



Faculty Development 

All the activities associated with (acuity development were discipline-based 
and required teamwork across participating institutions. The result was some 
uselul products lor faculty. 

Software Review. Project SYNERGYs first activity was to review existing 
software suitable for use in developmental education. As the lirsi step in this 
process, iaculty drew up a comprehensive list o( learning objectives, initially 
lor reading, willing, and math, and later for E$L and for stud} skills and crit- 
ical thinking. When a project aims to meet the needs ol a number ol people, 
we learned, attempting to achieve consensus is a lunlc cflort. instead, we aimed 
lor comprehensiveness so that il one mdi\ iduai looks for a jwticular objec- 
tive he or she can hnd it on the list. Project nYNHRgY's comprehensive lists 
include lo7 objectives m reading. 82 in writing. 206 m math. 2 Id in F.SL and 
1 15 in stud} skills and critical thinking. *1 hese learning ob|ecn\es became a 
cornerstone for several oilier activities of the project that followed. 

The individuals involved in the software review came Irom institutions all 
over the country. I he only icquiremeni stipulaicd by the project stall was that 
they be involved in teaching underprepared college students. These individu- 
als idemilied the existing software they wished to review and then indicated, 
from a practitioners pom; of view, which Project $6 NERGY objectives were 
implemented salislactonly by the software. I he pro|o t stall used that mlor- 
mation to eonijiile a database ol reviews ol uselul so It ware As the soil ware 
reviews coordinator said, A stgntlicani and integral leattirc ol the software 
review process has been the highly positive responses of the faculty doing the 
grassroots work. Fhcy believe that reviewing instructional software for Project 
SYNERGY has constituted a central activity ol their professional development 
lor several reasons, ihcy have learned to evaluate soli ware more cniicall) and 
systematical!) ; they undeisiand better how to uw soltwaie with then students, 
and their stature within their institution as developmental educators has been 
enhanced’* (Roller. DKH, p. 5) 
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Question Writing. The second activity was to engage the faculty in writ- 
ing test questions to match the learning objectives. Faculty lean's in reading, 
writing, mathematics, ESL, and study skills and critical thinking wrote ques- 
tions to correspond to the Project SYNERGY objectives and then reviewed 
them for quality and validity. The reading faculty, in addition, selected and cre- 
ated reading (passages upon which some comprehension questions were based. 
At the sum of This effort in ldd2, the project team prejxircd and distributed an 
extensive set of guidelines and sample questions that the question writers and 
reviewers could follow. Five discipline coordinators at Miami-Dade were 
responsible for keeping track ot the faculty authors' choice of learning objec- 
tives for winch they wished to write questions, sending the completed items 
out to oilier question writers lor review, and ultimately accepting (or rejecting^ 
the questions lor Project S\ \I:RGY. The project staff was responsible lor enter- 
ing the questions into BANQIT.. the computerized test bank system. As of July 
1G07, seven thousand questions had been entered into BANQl’H. The follow- 
ing comments from coordinators sjxwk lor lacullx devclojnncni through this 
discipline-based collaborative activiix . 

(.Her t he Li>i two year*. I luxe eii]o\ecl ^onmumicaung with a numbci ol col- 
leagues liom around ihe countrx and working w it h iluin on ihe wilting ol ten 
hank questions lor leading I have appuriaied the nnie and eflort main people 
luxe pul into organizing their expertise into questions dial they lee! adequate!', 
addiess Mime ol the leading skilN that are impmiani to! student 1 ' lo maMei Per- 
sonally. 1 have learned a great deal about question willing and about writing in 
general horn im invoKemeiit with this project Writing questions lor students 
ui\ol\es atienimu 10 won! choue clanlx <>l op" ^mi oiganualion and 
appearance I he writing, evaluating, and editing ol qiu Mioiis and answci choices 
dial tins project has required and the contacts 1 lia\e Iiad with colleagues horn 
aiound the country have been valuable experience s K»r me. both prolessionaiK 
and persona!!;. |Pon Meaghre. Miami IXulc t ommumtx College. p o! 

One ol the mo<t enjoyable aspects ol working .is a coordinator has been m\ 
interaction wall faculix as close as the North c unipus o! Miami Pack* C omnui- 
mtx c ollege toaslarawax as IkikeMield I’ollegc in c alilomia Ii has Ivui oxc it- 
mg lo woik w nii lac idly w ho ate coninhuimg to making Pto|cv. i sWI Ri «'i a 
si ic c c'.ss \\< >liare a common he he! dial out students will hein. in horn tiie mie 
gi atmn ol teaching and tec hnoloex that 1'iojiu *0X1 Re »Y pi ox ide s jMclmda 
Prague. Miami-Made (. onimunilx t oikgc Jons p 7| 

I luxe been the discipline coordinate*! loi the matlutnaties poition ol the test 
hank since its onset \\ riling guidelines was m\ InM nu|oi task l Hue those weie 
completed and sent to the wrileis the’ coordinating began Ihe 1 gieatest |o\ Im 
me has been the oppoilimiu lo woik with -o mam diileic in people horn mu h 
a xaricMx c'l places and institutions J luxe seen h\ the pioces-.nl w ruing. rc \ l- - 
mg. and icxiew ing olhei s questions. a gical deal c’l mipiovemeiu iti the abilux 
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o( sonic of ihc writers 10 interpret objectives and w me questions (Norma Agrux 

Miami-!\ick* C'oninuimu (.’.allege. l L N)s. p 7| 

Software Implementation Model. My Software Implememaiion Model 
GMiami-Dade Communiiy College. 1W1 provides a systematic and long-term 
structure for faculty to use in integrating technology, leaching, and learning, li 
is a deviation from workshops that Iasi a day or two. This approach includes 
the cognitive aspects of human behavior. Based on an internal frame of refer- 
ence for faculty involvement and action, the model consists o! five stages: 
awareness, analysis. accommodation, assimilation, and adoption, as shown in 
Figure 7.1. 

Generally, faculty are expected to move from the awareness to the adop- 
tion stage directly and quickly. The need for analysis has been ignored or 
underestimated. I he analysis stage permits faculty to work through the soil- 
ware as a student might to understand w hat it does, how it does it. and what 
implications that lias (or the (acuity's role and the student s curriculum. This 
lask is time consuming and oltcn unlike that of selecting a textbook. With a 
textbook, an instructor might recognize the author and feel comlortablc about 
adopting it: she might thumb through the table ol contend and note that the 
chapters cover the curriculum, oi il she doesn't like a particular chapter, she 
might decide to ask her students to ignore it. Noliwarc does not lend itself to 
this type ol cursory examination and quick decision. More importantly, pro- 
gramming is not linear but branching. L nles- !autli\ members go through all 
the possible ways ol branching, t hex cannot know what their students will be 
exposed to when thev u>e i he software and. thctoloiv. decide what they will 
lta\c nulo lo pto\ ulc \\ hat the soltware docs not 01 cannoi provide ‘1 his is 
win it Kcitiical lo golvvond kxhnkal support and include support that cov- 



Figurc 7.1. Software Implementation Model 
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crsthe areas ol curriculum. leaching, research, and counseling. 

The accommodation and assimilation stages are intertwined and together 
represent the integration process. In simplistic terms, accommodation means 
(hat a new piece ol information or a new practice is treated in ones mind as 
peripheral and easily discardable. Assimilation occurs when an individual 
changes his pattern of mental organization in order to make the new piece of 
inlormation or practice integral to his way ol thinking or behaving. In this 
instance, it is about teaching, learning, and technology People cannot expect 
an overnight miracle when it comes to changing their way ol thinking. This 
process is evolutionary and naturally slow. That i> why these two stages, 
accommodation and assimilation, are represented as a spiral in the Software 
Implementation Model. In this model, support needs to he provided to faculty 
one-on-one or in small groups over an extended period of time. Not all faculty 
follow the model in its entirety. Some quit alter the liiM implementation 
because the results were not spectacular: some settle lor how they used the 
software the hist time even though the outcomes were less than adequate; oth- 
ers keep try mg to imd ways to improve the outcomes. 

Although my sdtware Implementation Model presents an internal frame 
of relcrence for laculty to understand the technology integral ton proves;, my 
Human Encounters with Technology Model v Figure 7.2) provides an external 
frame of reference lor institutions to understand the technology integration 
process. The stages m t hi - model include the lollowmg 



Figure 7.2. Human Encounters with Technology 
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Perceived intrusion of technology as reflected in expressions such "as, ‘Thanks, 
but no thanks. I am Tine without it.*' 

Reluctant coexistence with technology as reflected in expressions such as, “Oh, . 

vvelll PH tolerate it as long as it doesn't interfere with my work.” 

Sporadic excitement about technology as reflected in expressions such as, 
“Look what it did for me.” The excitement is caused, of course, by sporadic 
involvement. 

Enlightened engagement as reflected in expressions such as, “Ah! There is 
something in it for me.” 

Conscious commitment as reflected in expressions such as, T don't know’ how 
1 can live without it." 

An institutions plan for technology integration is likely to benefit from includ- 
ing these two models for the faculty development activities. 

Technology Products 

The technology products developed under Project SYNERGY were intended 
10 support and facilitate human activities in integrating leaching and technol- 
ogy. The faculty development activities discussed in the previous section indi- 
cated the need for the products. The collaborative approach in developing 
these products contributed significantly to their value. The 14b faculty who 
reviewed software. 1 14 faculty who wrote questions. 5 discipline coordinators 
who managed the question-writing activity. 400 or so faculty members who 
helped in the functions specifications for the Project SYNERGY Integrator 
A PSI), and 50 faculty members who evaluated PS1 all enhanced the usefulness 
of these products. With PS1 in particular the various perspectives of faculty cer- 
tainly helped in developing a comprehensive and responsive system. 

Project SYNERGY Integrator. PS1 is an open architecture adaptive man- 
agement system for local area networks l LANs'* and wide area networks 
(WANsL An open architecture allows instructional software from different pub- 
lishers to operate in the PSI environment as opposed to each software operat- 
ing as a separate entity requiring separate sign-on by students. The significant 
contribution of the open architecture is to create an integrated learning envi- 
ronment for the students. The adaptive aspect of PSI allows it to he flexible and 
responsive to faculty in setting up their courses, and to track students progress 
individually and notify faculty about potential problems. On the one hand. PSI 
provides a system that has standard faculty and student interlaces; on the other, 
it provides a platform of neutrality to accommodate software from multiple 
vendors without affecting the standard user interfaces. It incorporates Project 
SYNERGY learning objectives and mastery test questions. It provides options 
lor faculty to indicate their preferences as to how PSI should manage their 
courses, to gel a more efficient handle on how their students are progressing, 
and to take appropriate action in a multivendor software environment. Thus. 
PSI functions like a personal assistant to the instructor Faculty can use PSI for 
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as- many courses as they wash and students can use it for more than one course. 
Faculty can he teaching different sections of the same course and manage each 
quite differently if they wish. PS! has a curriculum database — learning objec- 
tives database, which currently includes objectives for reading, writing, math, 
ESL, and study skills and critical thinking; a diagnostic assessment database, 
which includes American College Testings (ACT) Compass, a program con- 
sisting of tests that help provide students with direction in planning their col- 
lege careers; a test bank (BANQUE) database, whose items are keyed to the 
learning objectives: and a software database, which includes PSI-compatible 
software and resources that the user chooses to install under PS1 Uhe software 
and resources are linked to the learning objectives). These linkages are impor- 
tant in providing a seamless learning environment lor the students. It guides 
the students through their curriculum plans and provides smooth transitions 
for them from one learning objective to another and from one soli ware pack- 
age to another. In other words, PS1 functions like a personal tutor. 

By design, PSI is capable of functioning like an instrument of change in 
the teaching and learning environment. Educators will he able to examine PS 1 s 
detailed records in relation to the students' progress throughout the semester. 
They will also he able to orchestrate the use of human and technological 
resources to help the students better. In addition, they will be able to question 
the traditional practices for delivering courses to determine which of those can 
he altered because of PS Is capabilities. 

Concerning the software vendors, PS1 will enable them to become more 
attuned to the potential of collaborative efforts such as Project SYNERGY to 
further their own cause. They will see the benefit of encouraging such proj- 
ects with their support — both moral and financial — and thus have an inside 
track toward developing and marketing their products. It is hoped that they 
will he prompted to evaluate i heir often costly efforts to maintain and mar- 
ket management and instructional systems, and then to consider focusing 
on quality instructional modules that operate in a networked environment. 
Last, they will learn that coexistence with their competitors is necessary if 
they wish to reach a critical mass in the educational community. For the stu- 
dents. PSI provides an on-line curriculum plan, instruction, and testing, 
along with an on-line record of their progress and time-on-task. PSI will 
enable the students to take charge ol their own learning and monitor their 
own progress. 

BANQUI;. BANQUE is an integral component of PM. In the PSI envi- 
ronment, when BANQUE is called upon to produce. a topic test, it randomly 
selects items from the database to match the specific objectives covered by the 
topic for that student. The number of items it selects per objective is governed 
by what the faculty specify. BANQUE administers the test on-line to each stu- 
dent, scores the test, shows the results, and indicates which items were 
answered correctly or incorrectly. Students use these as practice tcst> to pre- 
pare lor the College-Level Academic Skills lest (CLAST). 
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Outcomes Evaluation 

We recognized early on that technology has a definite role to play in a com- 
prehensive solution that -addresses the issue of underprepared college students: 
Rather than focus on technology alone, the question we chose to address was. 
What combination of human and technological resources will yield the best 
results? In Project SYNERGY, faculty used outcomes evaluation as a tool to 
guide them through their own integration of technology with their own teach- 
ing. Meaningful and enduring uses of software emerge when each faculty 
member applies an internal frame of reference. Giving faculty the time and 
encouraging them to explore the software from their personal perspectives sets 
the stage for them to engage in self-evaluation and identify. ways to. improve* 
how they teach and how they use the software. We found this to be true 
among our faculty, with some looking inwardly more than others. Blooms idea 
(Bloom, Hastings, and Madaus. 197H of formative evaluation eased the {ac- 
uity into taking responsibility for self-evaluation and sell-improvement. 
According to Bloom, “Formative evaluation is for us ihc use of systematic eval- 
uation in the process of curriculum construction, leaching, and. learning for 
the purpose of improving any of these three processes. Since formative evalu- 
ation takes place during the formation stage, ever) cl fort should be made to 
use- it to improve the process. This means that in formative evaluation, one 
must strive to develop the kinds of evidence that w ill he most useful in the 
process, seek the most useful method of reporting the evidence, and search for 
ways of reducing the negative effect associated with evaluation — perhaps by 
reducing the judgmental aspects ol evaluation or. at the least. b\ having the 
users ol the formative evaluation poachers, students curriculum makers) make 
ihe judgments. The hope is that the users ol the lormuli\e evaluation will lind 
wavs ol relating the results ol evaluation to the learning and instructional goals 
they regard as important and worthwhile" ip. 1 1 7Y 

We have encouraged faculty to use lonualive evaluation as an instrument 
lor change and not as a litmus test ol good leaching. Individual case studies 
and summaries can be found in Project SYNERGY'S Su/nvure /mp/omniumoi? 
and Year Two. Year Three, and Year Four reports tMiami-Dadc Community Col- 
lege. ldQl, |OQ2. 10Q\ loov. available in ERIC. 

The outcomes evaluation process is greatlv enhanced by PSJ because it 
can be used diflerenlly from one class to another while maintaining an 
accurate iwoid ol cat h students transai lions with die Inivgiaior. I he available 
diagnostic and topic tests, e-mail, software u>agc repotts. student ume-on-iask 
reports dime spent in working through then curriculum plan), and computer 
games a*> rewards for effort and achievement t parsing a loj^ic lest * make ii jxis- 
sihie for huulty to lest PMs imjwt m various configurations. 

I he kuuln wht' |\utieij\iled in die studies have expressed their belief m 
the |)t'tenlu»l ol technology lo help then students and then disappointment 
w licit the outcome"* do not match their c\jx\ unions. In spile of some dtsa|v 
poiuiiiK iiN scvLiaLoiiiinuc lo explore belter way*-* to iikoipoiaic P S 1 in i heir 
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courses. Some observations over the Iasi four years in conducting evaluation 
studies include the following; 

"It's the students' enthusiasm and motivation that win the faculty over to stay 
with the implementation of technology.” 

‘Attempting to improve students' retention and success rates at the same time 
has occasionally yielded unexpected results. In some studies, it was observed 
that when retention rates were improved, the reverse was true for success 
rates as reflected by the end-of-term grades assigned bv the faculty. It could 
be that some students may require longer than a semester to succeed; or that 
the grade was based on more than what PS1 covered.” 

'Training-arid support for integrating technology in the learning environment 
need to be provided on a long-term basis at the departmental level, and they 
should he discipline-based.” 

“The individual who provides the training and support needs to possess 
good interperson i! skills, especially listening skills; to understand cur- 
ricular requirements and faculty goals; to he knowledgeable about how 
the hardware/soltware works; and to be skill IliI in conducting evaluation 
studies. In Project SYNERGY, this individual is called a software imple- 
mentation designer to signify a role quite different from that of an instruc- 
tional designer “ 

Conclusion 

Project SYNERGY was conceptualized and implemented as a collaborative proj- 
ect. 1 1 lias been the right project ai the light lime for the riglu reason*- It has 
had live right nlawrs who asked the right questions and knew at least sonic ol 
the right answers. The right plawrs are the faculty who teach the underpre- 
pared college students m two- and lour-war colleges The right reason is the 
nationwide problem of undcrprejwcd college students, which lor decades has 
been plaguing u< m education, industry, and giwc-rnmei.it. One uin hardly pre- 
dict the right time, hut one recognizes it when it liajipens. The track record oi 
Project SYNPRtiY speaks well for is occurring at the right lime. Thai five hun- 
dred or so faculty lrom !ort\-onc imiiuuions haw jvartieipaled m one or more 
acii\i!ie> out the Iasi six years i> evincive of an enduring collahoi at ion lor a 
common uuise. 
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The faculty and management of Kci n Community College Dist net 
met separately for all-clay retreats to discuss faculty loads and 
compensation in the- context of technology integration. The discussions 
resulted in an acknowledgment of the need for a new approach to 
faculty compensation and obligations and an exploration of some 
alternative ways to accomplish that goal. 



Faculty Compensation and Obligation: 

The Necessity of a New Approach 
Triggered by Technology integration 

Robert D. Allison , David C. Scott 

Instructional technology appears to he rapidly gaining momentum today. Com- 
puters arc used at various levels ol intensity m the leaching of virtually all dis- 
ciplines. Distance education as a mode of delivering instructional programs is 
growing apace. Use of the Internet, the most recent innovation in providing 
instruction. U being promoted with great enthusiasm by educators and polit- 
ical leaders alike. Indeed, virtual universities are springing up at a faster rate 
than the traditional hriek-and-mortar types ever did. With all ol these new 
developments, there has been little comment and hardly any in-depth analy- 
sis regarding the obligations and compensation of the higher education faculty 
who are expected to create and implement instructional materials using these 
technologies. In this chapter, we will review some current practices, present 
Kern Community Colleges efforts to change these practices, and suggest some 
ideas lor accomplishing (acuity compensation and obligations. 

Faculty Compensation 

Inadequate compensation frequently has been cited as a barrier to greater fac- 
ulty interest in adopting new instructional technologies tOlcoti and Wright, 
Institutions have attempted to address this issue m direct and indirect 

ways. 

Direct Methods. The direct methods include stipends and assigned 
time. These are the most commonly used methods to compensate faculty lor 
del tiled responsibilities that are considered to he outside the scope ol their 
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usual duties: These activities may include duties such as developing 
technology-based courses, for example, Internet classes; acting as a team 
leader in the development of new curriculum; implementing a type of instruc- 
tional technology; researching the role of technology in the instruction of a 
particular course or body of knowledge; and assisting other faculty in the 
application of instructional technology to their disciplines. The assigned time 
method is used as a substitute lor monetary compensation or as an adjunct 
to it. For longer projects or for continuing duties such as coordinating a pro- 
gram. a certain amouni-of time can become regularly assigned to a faculty 
members duties. Frequently faculty prefer assigned time to monetary com- 
pensation. This is a sensible position. Because we consider regular faculty 
duties to constitute a full-time job Irom which \vc expect outstanding perfor- 
mance. it Hies in the face of logic to expect quality work also w hen demand- 
ing responsibilities arc added to this job. (Providing additional compensation 
does not change the fact that the number of hours in a day is fixed. '» Exten- 
sion of the usual ten-month laculty contract into the summer or other off- 
duty times sometimes is just died on the same basis as assigned time. 

Indirect Methods. The indirect ways ol addressing this issue include 
awards and recognition, and staff development. Because some institutions 
attempt to use these methods, \vc list them here. They may work well for 
some faculty for some time hut generally will fail as a "compensation" policy 
unless there is a clear understanding ol faculty obligations, discussed in the 
next section. 

Awards and recognition should he part of all institutional practices, but 
they cannot and should not he thought ol as compensation. The need lor fac- 
ult\ training often is cued as critical lor die success ol technological innova- 
tions. Some aspects ol .stall development, pariicularK providing lands ior 
comerencc attendance, function as reward mechanisms. Although staff devel- 
opment is indeed ncccssarv and olien rewarding in a number of ways, again, 
it is not compensation 

Faculty Obligations 

1 acuity obligations are derived from two major sources: what the liMiuuion 
expects ol the laeult\ and what the lacultx expect Irom ihemscbcs. When 
they were students, most ol mda\- Lu ally experietued atraililional. lecture - 
based education. Because gem i ally we leach as we hive been taught n is not 
surpi istng that the maioiitx ol higher education laculty use the lecture as 
their primary teaching methodology sometimes accompanying K with vari- 
ous levels o! technology irom overhead projectors to multimedia l hey see 
themselves as excellent lecturers and IrcquoniK iisc the lecture method as 
the standard ol excellence against which 10 compare other methods, often 
unlavoiahly ( ertamlv. the liatimonai view ha- the leaehet as the central 
locus ol the tc\u lime and leai nil lg process, some Luuliv do not see am need 
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10 adopt ‘^ontraditionar^msiructtonal methods. Indeed; they may see these 
methods as inferior, cosi-saving substitutes lor ladsT primarily promoted by 
administrators. Certainly, these faculty do not see themselves .as obligated to 
adopt new technologies in their leaching. 

Some institutions may simply expect faculty to be good lecturers. In other 
cases, faculty may be expected to employ the most effective methods (techno- 
logical or noth teach at noniraditional limes and places, and adjust their teach- 
ing and curriculum to the specific needs of their students, blow such 
expectations are communicated include the following: 

Job Description or Announcement. A job description clearly sets out 
the expectations for the position. 11 a job is being filled with a new person or 
technology and student needs change, so me institutions take the time to re- 
word- the expectations in the Job 'description or announcement. Such changes 
in job descriptions might require additional negotiations in a collective bar- 
gaining agreement 

Administrative Communications. Department chairs and other admin- 
istrators usually convey their expectations to laculty, particularly new faculty. 
This lakes many forms, from beginning-of-ihc-ycar pep talks to statements in 
faculty handbooks to college newsletters. 

Evaluations. One of -the ways we communicate, what is important is 
through the evaluation process. If we really believe w hat w e are saying, we will 
evaluate on how well it is being done Clearly, this must be supported in- 
appropriate understandings between the institution and laculty. including, il 
applicable, collective- bargaining agreement, as well .is an institutional culture 
that supports instructional innovation. 

Faculty Contract and Handbook. Mom collective bargaining contracts 
and laculty handbooks include a list ol duue^aikl expectations Thoc max 
include responsibility lor employing teehnologv m teaching and student ser- 
vices. 

Institutional Culture. An insiitution.il cull tire that encourages and sup- 
pons innovation and tolerates failure is essential il true innovation and exper- 
imentation arc to lake place on a meaningful scale. Administrator must not 
only talk about their expectations but also pioxide the support structures ncc- 
es'vax lor u to occur. No list ol lacttlix dime-, tom nut ual language, or even 
evaluations will work verx well without muIi Mipnori. 

Changing Expectations 

hi current practice, then compensation is based on a traditional model ol Lie- 
uliv sen ice Although Lkuliv genvrulh arc expected to engage in lumetilum 
work and program development, m-dipili use oi technology and the devel- 
opment ol noniradit ioi7.il Jchxciv ol instruction usuallv arc considered exn.i 
dunes and are i omjvn.saled as stub fauillv *'hhgaiions .ue -ecu m a sinnlai 
m.iniu: hv boih Lk ultv .md adminiMi.iioi - 
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Bui it is becoming clear that the role of 'faculty in higher education is 
changing. Contrary to some predictions, we do not think the lecLurc is likely 
to disappear anytime soon — nor should it. Ii is a powerful and proven 
medium and often can be made more effective through the use of technology. 
For example, the experience at Bakersfield College (.a campus of the Kern 
Community Colleges) has shown large-enrollment lecture classes supple- 
mented with multimedia presentations to be both very effective and popular. 
However, it is also clear that new technologies and new approaches to instruc- 
tion are possible and necessary if we are to reach the increasing number, of 
students who require higher education hut (or various reasons cannot become 
traditional students. 

■ Based on the writings of leading educators, it is becoming clear (hat there 
is increased focus on the role of learning rather than teaching as the operational 
mind-set in higher education. Terry CTBanion has called for the establishment 
of “learning colleges," and D. Bruce Johnstone has staled that we musi increase 
“learning productivity" hy emphasizing learning while excluding other, less 
productive student activities (Johnstone, 1992; Barr and Tagg, 1995; O’Ban- 
ion, 1997V With this emphasis, along wiih the advent of powerful new* tools 
that can he effectively applied to the learning process, faculty members will be 
expected to assume a number of roles m addition to or even instead of the tra- 
ditional one of subject matter expert and transmitter. These roles include cur- 
riculum designer, learning facilitator, and technology manager, among others 
(Beaudoin. 1990; Johnstone, 1992; Barr and Tagg, 1995). Barr and Tagg see 
faculty as designers of learning methods and environments in which faculty 
and students work in teams with each other and other staff. Faculty will be 
responsible for organizing instructional resources so that students will be able 
to engage in effective independent study and serve as an intermediary between 
students and available resources (Olcott and Wright, 1995). Thus, it. will be 
necessary for faculty not only to know their subjects well but also to be expert 
in using technology to design learning environments for their students, some 
of whom may be many miles away at the time they lake the course. Indeed, 
the concept of the "course" as it is now' known may disappear, to be replaced 
by oiher learning formats that are not bound in time or place. Just as impor- 
tant, it w'ill be necessary for the faculty member to know which kind of tech- 
nology — including low technolog}' — is most appropriate for a given 
instructional situation. To accomplish this, faculty of the future land of today) 
should be able to assumcThe following obligations, some of which ahead}’ arc 
commonly accepted. 

Subject Matter kxpert. This is a basic obligation currently and will not 
change in the future. However, it will become more important not only to 
know- the subject well but also to know how to use Icclmology-bascd infor- 
mation sources in the subject and tools to keep abreast of developments in the 
subject. 

Faculty currently develop curricula, htu the} also must be able to design 
curricula and courses of study to meet specific student needs, which may not 
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be bound by ngid insirueiiona! limes or places. Curriculum design also should 
be informed by available instructional technology. Technology generally has 
been seen as a way to enhance what is taught or to afford different modes of 
instruction. However, it may he that what is i a light also could he affected by 
the availability of certain technologies. For example, subject matter taught in 
draft, machine technology art, and office technology — all have been pro- 
foundly changed by the availability of technologies in those subjects. 

Courseware Designer. Faculty need to be able to design course materi- 
als that can be used in a number of instructional settings and methods, includ- 
ing any one ora combination ol the Internet, multimedia, computer-based 
systems,. as well as more traditional modes, such as the lecture and laboratory 
This does not mean, however, that faculty must become experts in computer 
programming. Web page design, or multimedia tool development. Ideally, 
technical experts and instructional design specialists should be available to pro- 
vide such services. Faculty should be responsible for pedagogical design and 
subject matter content, working with the technical consultants as materials are 
developed. 

Instructional Resource Manager. Faculty should be experts in the use 
of instructional resources in their discipline. Again, they need not be techni- 
cal experts. However, they must be current m what technologies and peda- 
gogical approaches are available and how they arc being used or could be used 
to help students become more effective learners. 

Learning Systems Manager. Community college faculty today might 
teach a lecture w ith multimedia, an open entrv/open exit laboratory course, an 
Internet course, a two-way video distance education course, and an indepen- 
dent study course lor a lew advanced students. Clearly these individuals must 
not only be line traditional teachers but also managers of multiple learning sys- 
tems. That means they must provide instruction and assistance at a distance, 
arrange for effective evaluation of student progress, make certain that students 
receive course materials needed, and manage the whole enterprise. 

Staff Developer. The learning curve can he steep when new technology 
or innovative instructional plans are adopted and initially used. Faculty under- 
taking such tasks must engage in staff development activities in order to 
become competent in the use of the tools and new instructional approaches 
involved. In addition, there should he an expectation that faculty who engage 
in such pioneering work take responsibility for training and assisting their col- 
leagues in order to increase the rate and extent ol these adoptions. 

Teacher. Above all. faculty -must be effective teachers. Bui i lac nature ol 
the traditional obligations as a teacher ate changing. The faculty must not only 
assume the obligations listed hut also be prepared to take greater responsibil- 
ity for student learning, rather than simply give time in the classroom. As costs 
as well as demand for higher education increase, productivity in the. lorm ol 
greater emphasis on student learning is becoming more important (Johnstone. 
19021 C urrently the number ol classroom hours is used as the primary basis 
lor determining both student and faculty workload. As we increase our use ol 
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technologies like the Internet Tor ihe’delivery of instruction and base our siu- 
cleni evaluations on what students learn ai their own pace rather than within 
a semester or quarter, ihe nature of faculty assignments anti associated obli- 
gations may change too. Rather than being required to hold classes for speci- 
fied periods ol time, it may he necessary to assign faculty using other criteria 
mentioned earlier. 

Efforts to Change 

Spurred by ongoing union negotiations on faculty load, from 1993 to 1497 the 
Kern Community College District, both faculty and administration, engaged 
in a massive, participatory examination of faculty compensation and obliga- 
tions. The hope was to conic up with a loading and dui\ policy that could he 
negotiated to meet the needs of the tweniy-lirM century. 

The First Retreat. The process began with a faculty-led, all-day load 
retreat in November 1993. Twenty-five percent of the faculty from the districts 
three colleges attended. Virtually ail ol the ten discussion groups initially artic- 
ulated the need lor innovative approaches to compensate faculty lor coming 
up with new instructional delivery approaches and creating learner-oriented 
environments. As discissions continued, it became evident that the main pri- 
ority that the faculty wished to emphasize in negotiations was equity of com- 
pensation and obligations within the colleges and between faculty of like 
disciplines across the colleges of the district. Adequate release time for devel- 
oping new instructional approaches and adequate administrative support in 
let ms of hardware, software, and training were ultimately the only successfully 
negotiated changes incorporating recognition of .the new technology. Many fac- 
ulty made the point that the California state legislation compensated districts 
and colleges primarily on the basis ol classes. built and that this method ol 
compensation was perpetuated by key educational lobby groups in Sacra- 
mento. the state capital. One of this chapters authors attended a national meet- 
ing in 1 993 at which a well-known Last Coast expert on distance learning in 
higher education expressed the need for new approaches in learner-oriented 
distance education, but when asked what kind ol new approach should be 
taken for faculty compensation and obligations for those who engaged in such 
endeavors, that individual replied that the union bargaining agent (of which 
he was an oflicer) would not and should not allow lor compensation other 
than that based on the traditional lecture model. The legislative mode of iund- 
ing based on the lecture model and the unions determination to preserve it for 
compensation give little or no mom lor changing faculty obligations and com- 
pensation. 

The Second Retreat. In September 1994, the management <4 the Kern 
( ommumiy College District had an all-day faculty load and compensation 
ivtteai at which they came up with loading concerns similar to those ol the (ac- 
uity and ‘explored main' alternative ways to compensate and encourage faculty 
lor new approaches, primarily release lime There was a tendency on the part 
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of manage menu however, to emphasize increased productivity; that is, higher 
convcniional class load or more courses per insiructor. This was particularly 
true- in ihe context of the collective bargaining environment. This is yet another 
barrier to effecting meaningful changes. 

\Ve suspect that new approaches advocated in the latter part of this chap- 
ter will be challenging to follow through the conventional collective bargain- 
ing process, which is usually a beneficial process. Under these circumstances, 
visionary faculty and administrators would appear to be the only feasible 
answer to help an institution forge ahead. - 

New Approaches to Faculty Assignments 
and Compensation 

As faculty roles change, it is reasonable that the basts upon which (acuity 
are compensated changes too. For full-time faculty, this means that the way 
their "teaching loads" arc calculated would be modified, (hie virtue of the 
traditional system is that it was easy to calculate faculty load and determine 
(in a gross manner, anyway) whether [acuity were meeting their teaching 
obligations. Thus, a typical assignment might consist of a given number of 
hours. per week spent in certain defined tasks, such as teaching, counseling 
and advising, and committee work. But if faculiv workloads are to be based 
on student outcomes rather than number of hours in class and faculty arc 
considered not only teachers but also instructional designers and managers, 
new criteria must be developed in order to determine what a full-time 
assignment is. This is not a new idea. Faculty have been gi\en nonleaching 
duty. “release time" for main yeais. Midi assignments sometimes are for 
short-term projects, but they can also be regular, permanent pails o( a {ac- 
uity assignment. 

Questions to Be Answered. The first step in considering differentiated 
faculty loads must be an agreement on the basic obligations and expectations 
and on what constitutes additional assignments. Some questions to be 
answered for basic assignment include the following: 

What is the number of instructional units diowevcr calculated^ in a full-time 
teaching assignment? 

What other duties are pan of the base assignment? If faculty are expected to 
be courseware designers and learning systems managers, what degree and 
level ol complexity are required as part of the base assignment? 

If the subject mailer or technology involved m an assignment are particularly 
challenging, is a greater load credit warranted based on difficulty ol prepa- 
ration for the course design and deliver) ? 

Because faculty often will he working in groups when developing umiculum 
and courseware and. in man) cases, when presenting courses, one person 
may take primary responsibility for the project. Mow should the extra effort 
of the leader be recognized and compensated in the assignment process? 



76 



76 l\ri:(.K.\n\c. Th hxoi.oco i-\ C.\\\v\ n 

UTaculty pioneering early adoplion of new technologies haw the obligation to train 
their colleagues, how should their extra effort be recognized and compensated? 
How should the number ol course preparations, sometimes considered pan of 
load formula^ now. be i reared as expectations of faculty broaden? 

The greater the number of sue- lor distance education, the greater ihe com- 
plexity and lime required for instructional management, both during and 
outside of class time*. How should the number o! sites be treated in faculty 
compensation and expectations? 

A large number of students an a distance -education- course wall require 
increased time on the part of the faculty to correspond to student c-mai! 
messages and participate in electronic chat rooms*. How should this time be 
configured into the new approach? 

ITiits of success arc likely to become part ol the new approach They are 
defined by the college as an instructional workload standard that calls lor 
the delivery and evaluation of instruction to a given number ol students and 
the accomplishment of a set of predetermined instructional outcomes Barr 
and Taggeven suggest using a productivity measure defined as cost per unit 
oi learning per student'’ i Barr and Tag/. 1Q95. p. 17 5 F.vcn though this sug- 
gestion might be controversial, n dexs question the need ft^r a particular 
number of class hours for all students to achieve success. What should be 
the role ol this concept in the new approach? 

II the faculty member has responsibility for physical resources ai a level which 
requires coordination or management dunes in excess of that normally 
expected, how should assignment credit be awarded? 
should types of assignment he considered m compensation? 

Traditional teaching is unlikely to disappear anytime soon. Some Ltculiy may 
lx better suited to such teaching or simply prelcr it. II. j> a result, those ktc- 
uhy are given less responsibility m areas such as curriculum design and 
instructional management, then* teaching assign me nis might be adjusted to 
compensate for this. Similarly, oilier faculty might have greater responsibil- 
ity in. for example, instructional technology applications to their disciplines 
and have smaller teaching loads. 

Other Suggestions. We do not suggest that determining faculty assign- 
ments using these or other criteria would be an ea-y malier. but we believe lhai 
it can he done and indeed mu-t he done if we are lo lake full adv antage of the 
potential of nevvtechnologics: Ti will rami re con-iderahk judgment. trust, and 
good will among all concerned. To achieve optimum equity, it would he well 
to deline in advance a ‘ catalogue’ of protect and assignment types and associ- 
ated levels o| difficulty. In addition, we suggest that the number of students 
beyond particular thresholds he delmed in order to determine load levels. 

Institutional Obligations 

(ust as the faculty have new obligations io their Mudeniv the nisiiiuiioii must 
provide the support necessary Inr faculty to meet, those obligations. In oilier 
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words, the institution itself has obligations too. both to faculty and to students. ‘ — 
Indeed, support in the form of compensation, reassigned lime, si a IT develop- 
ment. and equipment availability Irequenily. have been cited as barriers 10 the 
implementation of technology ( Beaudoin, 1990; Hammond and oihers, 1992; 
Olcon and Wright, 1995; Albright, 1996). 

Tools and Maintenance. We cannot expect faculty to provide state-of- 
the-art technology-based instruction if they and their students are not provided 
with appropriate equipment and software. Such items include individual fac- 
ulty workstations, development and training laboratory facilities, an adequate 
number of student workstations, distance learning facilities, current software 
releases and updates, and other technology as needed. The institution must 
commit the funding necessary for thc'acquisition; maintenance, support; arid • 
upgrading of these technologies. 

Support Personnel and Related Resources. Support personnel 
include instructional designers, trainers, programmers and analysis, software 
and hardware maintenance personnel, video engineers and technicians, Web 
“masters," and other technical and support staff required for an cllecnve 
operation. 

Training and Retraining. Faculty would he more interested in instruc- 
tional technolog) if training were provided, even for younger... faculty who. 
might be expected to have a greater level oi computer literacy or at least famil- 
iarity. Higher education faculty are well-versed in their disciplines but very few 
have had a background in instructional technology (high or low). Technolo- 
gies change quickly, so it will be necessary to follow training with retraining 
on a regular basis. Thus, the establishment and maintenance of a regular train- 
ing program is essential. 

We suggest that a summer seminar on instructional technology and the 
community college student he given to all new faculty and he made available 
for senior faculty who require updating their technological skills. The seminar 
could include specific instruction on the use of the technology available at the 
particular college and give the faculty members time to develop materials in 
their disciplines. It would be desirable in some cases for specific discipline 
areas u> offer such workshops for their own {acuity in order to promote the 
change process. 

Assigned Time and Stipends. Institutin' <• ire obligated to provide ade- 
quate and realistic compensation for the work donned by lactiliy that is over 
and above their normally assigned duties. This can be in the form oi stipends 
and other types of monetary compensation, assigned (release) time, and paid 
lime bevond the contract vear 

/ j 

Clear Expectations. As (acuity assignments become more extensive and 
complex, it will be more critical than ever before to work with (acuity and 
develop clear job descriptions and perlnrmance expectations. 

Trust. Finally, il teaching alignments are to be based more on student 
outcomes and less on the number of liottr^ an instructor is in a classroom, 
then the institution and its administrators must trust their faculty's profes- 
sionalism. 
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Summary 

Current practices regarding faculty compensation and obligations are based on 
a traditional model of Higher education. That model sees faculty instructional 
duties in terms of a given number of teaching (“contact"! hours or units per 
week, term, or year. Innovative approaches may be encouraged but are gener- 
ally seen as additional duties and arc compensated as such. Rarely arc they 
included as part of the fundamental obligation of faculty. 

This chapter suggested a new approach that assumes an expanded faculty 
role This role would include both traditional and new obligations: subject 
matter expert, curriculum developer and designer, courseware designer, 
instructional resource manager, and learning systems manager. And of course, 
faculty would remain responsible for their own professional development. This 
would necessitate a new approach to compensation, one that would he based 
primarily on student learning rather than hours in a classroom. It also would 
require the recognition of institutional obligations for current tools, support 
personnel and related resources, training and retraining, reassigned time and 
stipends for faculty, clear expectations, and trust in faculty professionalism 

Through mutual trust and respect, faculty and administrators can establish 
a new approach to defining institutional expectations, faculty compensation, 
and faculty obligations m a technology-rich teaching and learning environment. 
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community colleges lie in their ability to provide learning support 
services /or learners in their local communities . 



What Are Community Colleges 
to Do When Disney and Microsoft 
Enter the Higher Education and 
Training Market? 

Don Doucette . 

Although the emergence of private compel it ion in ihc higher education mar- 
ket has been predicted for some lime (most explicitly by Davis and Botkin, 
1W4), ihe assertion that Microsoft. Disney, and other corporations lhai are not 
in the field of higher education might actually contend for that market has, 
until recently, been dismissed as either hyperbole or fear-mongering. However, 
as the future becomes present and its shape becomes ever clearer, the idea that 
colleges and universities might actually have to compete with the likes of Dis- 
ney and Microsoft for paying customers (students^ has become a more realis- 
tic and urgent concern. The emerging fundamental planning questions facing 
all institutions of higher education are as unfamiliar to most educators as the 
boardrooms of corporate America are to a layperson. What are we as public or 
private institutions going to do? What are we 10 become? What business will 
we he in? In which market niches can we compete when Michael Eisner. Bill 
Gates. Robert Allen, Ted Turner, Rupert Murdoch, John McGraw, and others 
like them in the lulure become, in cllect. college presidents — cdiOs of multi- 
national information, communications, and educational providers? 

Of course, it is not possible to demonstrate Disney's and Microsoft'* 
dominance in the higher education market As ol this writing. Disney's ven- 
tures into higher education have been largely limited to courses olfered to 
visitors to its theme parks. Microsoft's postsecondary training activities have 
been confined to training that supports its own software products. Never- 
theless. it is important for college planners and leaders to acknowledge that 
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enough technological, economic, and social forces are converging- and lead- 
ing directly to some version of this competitive future to make it an uncer- 
tain one. Even those who are not convinced that Disney and Microsoft are 
serious threats to their jobs lend to agree that increasing private competition 
portends change — business not as usual — for their colleges and universities. 
Also growing is the recognition that the change that is looming for these 
institutions will he shaped and motivated b\ forces previously unfamiliar to 
higher education planners, that is, bv market forces of supply and demand, 

. customer choice and satisfaction, product positioning, .and market niche. 

This chapter assumes that serious competition for higher education and 
training dollars will come from the private sector. The argument will he made 
that those colleges and universities that explicitly acknowledge this ■competi- 
tion in their planning and that position themselves to compete successfully in 
one or more market niches that play to their institutional strengths have a good 
chance of surviving, even prospering. 

Exploding Demand lor Higher Education and Training 

The marketplace dynamics at work are not hard to identify. One of the most 
dramatic and obvious trends m the workplace is the increasing demand lot- 
new and higher skill levels. This demand is not coming only from adult w ork- 
ers who continually face pressure to upgrade their skills hut also from new 
entrants into the workforce. For the latter group, a high school diploma is 
insufficient qualification fora good job Whether or not an institution accepts 
this demand as real and includes tine education and training of adult workers 
as us principal mission, the fact remain that upw ards of 75 percent of the exist- 
ing workforce will require training in the next five years. When new jobs 
requiring at least two years ol college are created, it leads to a high-demand 
market for higher education, primarily technical training among an increas- 
ingly diverse student body. 

Although there remains a substantial number of eighteen-year-olds who 
want a lull-time, sequential, residential college education, older and nontradi- 
tiona! students have outnumbered these traditional students for nearly a 
decade. These older students have different demands and require different 
strategies, programs, and services Irom the colleges that scrw them. Primarily, 
adult students want convenience. They are sensitive to cost, but they are even 
more >ensilivc to issues ol lime, place, length of commitment, and other 
aspects of access What many adult students want is “anytime, anyplace" edu- 
cation and training, and many appear willing to pay for u. 

In this environment — where the potential for making a lot ol money by 
delivering education and training to an expanding market ol adults exists 
alongside an increasingly price-sensitive market of more traditional-age stu- 
dents — there is really no doubt that >omconc m the private, public, nonprofit, 
or lor-profil sectors will find ways to deliver the needed education and train- 
ing in more clfeclive, efficient, and student-centered ways Now that the cost 
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of a traditional higher education has reached up to $1,000 per week- in some 
colleges — or about $100 a lecture — the demand for market-driven higher edu- 
cation will be undeniable. 

The Developing Infrastructure for Delivery of Education and Train- 
ing- The infrastructure for video on demand is already being built, the solu- 
tions to technical problems await only sorting out the winners among 
competing technologies and establishing commercial viability for selected solu- 
tions. Murder investigators (at least those on television) have a standard expla- 
nation: “Follow the money.” Following the money leads to the inevitable 
conclusion that companies such as Microsoft and Disney will become major 
providers of higher education and training as soon as the technology required 
to deliver content becomes affordable to sufficiently large markets — first to 
video arcades, and then to businesses and homes, in that order. Although skep- 
ticism abounds, no one really believes that the last hundred-loot gap of wire 
.from the street to the home will not be bridged, if not b\ cable, telephone, or 
utility' companies, then by wireless providers. Nor can we count on the techno- 
phobia o! the average American to avoid buying and using the $500 television 
that is really a computer hooked to the global information network. Prototypes, 
such as Web TV, are already in the electronics stores in the local mall. As soon 
as this device can be easily used by an ordinary individual with a remote con- 
trol, the education and training revolution begins! Estimates of the size of this 
market range from $100 billion to $400 billion. Colleges and universities as 
we know them are hardly immune from such enormous market pressures. 

Nor will all of the competition come Irom the for-prolit sector. One might 
even argue that Disney and Microsoft have bigger fish to fry than higher edu- 
cation. 1 lowever. the Western Governor? University — a private, nonprolit. vir- 
tual university sponsored In the governors of eighteen Western states — this 
academic year will issue its first Request for Proposals for providers ol the con- 
tent. assessment methodologies, and courses that it will broker and then cre- 
dential with degrees. Competition for the higher education market is not a 
prediction of the future. It is a present reality that responds directly to mar- 
ketplace iorces of product, price, place, and promotion. 

College planners simply must acknowledge and accommodate this com- 
petition as they consider the market niches in which their institutions have a 
lair dunce ol competing successfully. College planning needs to think in mar- 
ket terms that consider specilicallv the economic forces and technologies that 
have the most piofound impact on the naclittonal model ol higher education. 

Economics of Technology in ihe University. Much has been written 
on future scenarios for higher education, but one of the most cogent and 
applicable to this argument was published in .Vieiue magazine in an article 
entitled “Electronics and the Dim Future of I lie University'* t Noam. lsK)5t. 
Eli Noam, dean ol the Graduate College ol Economics and Communications 
at Columbia University idlers an analysis that is useful as the basis for exam- 
ining market. niche in the increasingly competitive business of higher edu- 
cation 
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Noam dissects the role of the university to show that it consists of three ele- 
ments: (1) the creation of knowledge and evaluation of its validity; (2) the preser- 
vation of information; and (3) the transmission of this information to others. 
Accomplishing each of these functions is based on a set of technologies and eco- 
nomics that together with history give rise to institutions that in the modern era 
we have known as universities. However, Noam points out that “change the tech- 
nology and economics, and die institutions must change, eventually" (p. 247). 

Since the royal library in Nineveh in Assyria and the Great Library of 
Alexandria, the model of centrally stored information has defined our model 
of higher education. Noam writes, “Scholars came to information storage insti- 
tutions and produced collaborativcly still more information there, and students 
iLtmc to the scholars." What modern information technology has done is to 
reverse the How ol information. "In the past people came to information, which 
wu- stoied at the university. In the future, the information will come to peo- 
ple. wherever the)- are" qr 24SM Because inlornmtion technology allows the 
decentralisation and distribution of vast stores of information and the creation 
ol virtual commumiies, the advantages of the physical proximity of scholars to 
each other and to information are greatly reduced. These same technologies 
and economics arc rendering the university's function of storing information 
obsolete — certainly breaking its exclusive hold as repository of knowledge. 

I he third function ol ihc university, transmitting information, its teaching 
role, is under great stress in the university, lor student-teacher interaction comes 
will: a big price tag. Noam notes that “If alternative instructional iechnologie> 
and credeniialmgs\siems can be devised, there will be a migration away from 
i lawc campus-based higher education. While it is true that the advantages of 
electronic lornis ol instruction have sometimes been absurdly exaggerated, the 
point is not that they are superior to face-to-face teaching tthough the latter is 
olun romanticized). but that they can be provided at dramatically lower cost" 
; p. 23 1 ) Noam also agrees that the ultimate providers of electronic-based cur- 
ricula will not be universities but commercial entities. 

Noam acknowledges that by presenting a bleak future for the university, 
he is inviting a response that reaffirms the importance of quality education, 
academic values, and the historic role of education in personal growth, but this 
is beside t hr point The question is not whether universities are important to 
so. ict\. to know ledge, or to members — they are — but rather whether the eco- 
nomic foundation of the present system can be maintained and sustained in 
die face of the changed flow ol information bioughi about by electronic com- 
munications." He continues: “To be culturally important is necessary but. 
unlnriunatoly not sulltcicnt lot a major claim on public and private resources. 
Wo mav regret this, hut we can’t deny it" (Noam. 1W5, p. 233), 



Institutional Scenarios 

Noam’s analysis can be used to predict the prospects lor diUcrem i\|xs ol. insti- 
tution-. I he negative impacts ol the changing technology and economics ol 
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higher education will not he uniform. Colleges will fare belter or worse 
depending upon type, curriculum, admission standards, and cost — all of 
which determine their market niche. In general, the most negative effects of 
information technology will be on mass undergraduate and nonseleciive pro- 
fessional and graduate education and, consequently, upon those institutions 
that depend on these missions for a i ubstamial amount of their revenues or for 
justification for public support. 

Research Universities. Electronic communications will be a mixed 
blessing for research universities. The explosion of information and its distri- 
bution will make the research and knowledge validation function more impoi- 
tant than ever. This is the good news. More problematic will be maintaining 
universities as physical islands of research, because physical proximity of 
scholars may become iess important. To the extent that aspiring scholar fol- 
low and seek to locate in physical proximity to scholarly activity the leaching 
lunction ol the research university may he maintained as an outgrowth of the 
research (unction for the few select and specialized students who will he asked 
to pay much higher costs for the privilege of being taught by noted scholars. 
Diminishing the university's role in mass undergraduate education will have 
profound and disruptive effects on these generally quite large institutions with 
massive existing infrastructures. For. as we know, the large lecture has often 
subsidized the full research, professor. 

Liberal Arts Colleges. The prospects lor liberal arts colleges and other 
small colleges are somewhat, dicier. Having no appreciable research and knowl- 
edge validation lunction, these institutions have always depended on very 
high-quality leaching as their reason lor being. MuJi like the elite universities, 
only those liberal arts and small colleges that are able to provide a high-qual- 
ity education experience for a dedicated constituency that can support the very 
high cost of doing so will thrive. 

In fact, since true teaching and learning is about much more than the 
transmission of information but rather about mentoring, internalization, role 
models, guidance, socialization, interaction, and group activity in many ways 
the libera! arts college is precisely suited to provide the quality ol interaction, 
the value-added ‘high touch" counterpart to "high tech" transmission of inlor- 
mation that most of us believe represents quality higher education. However, 
this quality is likely to be limited to those w ho can afford it or who have the 
benefit of private sponsorship. Only those colleges that can successfully appeal 
to a specific market n.che of cities or special-interest students and financial 
backers (such as religious denominations, corporations, or professional asso- 
ciations^ are likely to prosper. 

Regional and Nonseleciive Colleges and Universities. Because the 
most negative impacts of electronic communications will be on mass under- 
graduate and professional education, nonseleciive universities that tradilion- 
allyserve .this market niche have the most precarious prospects. If degrees can 
be earned at home or m extension centcis. regional universities w ill be forced 
to make a pcisuasivc case to prospective students that they will be belter oil 
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by moving out to the country — -where .last ceniurys best thinkers ingeniously 
thought to locate them. 

However, without access to the scholars of the research university and 
without the benefit ol the small size of the liberal arts college, these universi- 
ties will become marginal in meeting the needs of higher educations current 
student base. Their costs will rise so that they will not enjoy a price advantage 
over electronicallv_delivered degrees. Only those regional universities that dif- 
ferentiate their mission and specialize in areas of great concern to sponsoring 
entities (such as state governments') will have sufficient call on resources to sur- 
vive in their current form. 

Community Colleges. The prospects for community colleges are mixed. 
On the one hand, because they currently perform the mass undergraduate edu- 
cation function that is most under pressure from electronically mediated alter- 
natives and for-profit providers, their hold on the adult worker market will be 
significantly weakened, presenting a major threat to institutional viability 
However, the high-quality technical education and training mission of com- 
munity colleges will prosper. Least affected by electronic forms of higher edu- 
cation will he skills training that requires hands-on instruction and feedback, 
which comprehensive community colleges have a long history of providing. 

Community colleges have also been on the forefront of experimenting 
with technology and other alternative delivery systems to, accommodate the 
schedules of nontraduional students. However, although these efforts may buy 
community colleges lime, it would be foolish to think that community colleges 
will ever be able to compete successfully with Microsoft and Disney in dis- 
seminating high-quality and convenient higher education and training content 
in electronically mediated form. In the mass undergraduate higher education 
market, community colleges will lose any head-to-head competition with these 
corporate giants. 

The Community College Niche 

So, we return to the original question: What arc community colleges to do 
when Microsoft and Disney can deliver Introduction to Biological Concepts 
and College Algebra to your living room, courses taught by renowned and 
entertaining scholars ant! produced by the best that Disney has to oiler? 

Community colleges have the option of focusing on their occupational 
education and technical training mission where they have strong market 
advantages. In lact, some stale legislatures would support community colleges 
narrowing their locus on this function, which. is highly valued as supporting 
states' economic development activity. However, abandoning their general edu- 
cation and trandcr functions is appropriately anathema to most community 
college professionals, and this option is unlikely to he pursued. On the other 
side of the coin, community colleges could opt to focus solely on genera! edu- 
cation, becoming in effect the poor person’s liberal arts college, or solely on 
developmental education. However, neither of these options is likely or sus- 
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__iainable. One of the few realistic options for community colleges is to line! and 
optimize a market niche that plays to their strengths. 

Community colleges must acknowledge what they do well, perhaps hel- 
ler than any other institutions of higher education save selective liberal arts 
colleges. Community colleges have a long-standing commit mem to and know 
how to support learners. The principal clientele of community colleges — non- 
selective students and students who cannot move out of the area — have little 
access to selective libcsul arts colleges or other environments that nurture small 
communities of learners. However, these same students are arguably most in 
need of learning assistance. Many, maybe most, community college students 
need learning support, guidance, organization, skills development, and a vari- 
ety ol other support services. Some of these students will be able to allord to 
enroll in courses offered pay-pcr-\iew at home or work, hut many will need 
support in order to benefit bom these courses, and such support is likely only 
to he available through local community colleges. 

Rather than competing with Mierosolt and Disney, communil) colleges 
will prosper il they do what they do best: provide learning support services to 
help students learn, regardless of where they get their information. In some 
eases, eomnumit) colleges may become brokers of content supplied by for- 
profit providers, wrapping a learning support environment around the content 
that students receive in their homes or businesses. Or community colleges may 
simply become learning support centers, institutions that are skilled in sup- 
porting learners who get inlormation from a variety ol sources, including from 
the community college itseif. 

In other words, the lomnumity colleges that will survive the fro: d 
assault waged on their comprehensive mission by information-age higher edu- 
cation providers will be those who understand their niche as becoming what 
Terry O'Banion (I9<07) has dubbed learning colleges.” They will shed their 
role as mere disseminators of information in favor of the role of supporters ol 
learning. They will draw upon years of experience in student development, 
student support services, and developmental education to become the best 
learning support organizations in the world. Disney and Microsoft cannot com- 
pete in the provision ol these services in support ol student learning. In their 
local communities, this is the strategic market niche for community colleges. 

Tlic Community College as Learning College. O’Banion 
defines and articulates the principles ol w hat is certainly one of the most viable 
options lor community colleges to pursue in light of piivato competition for 
their current higher education market. ‘The learning college places learning 
first and provides educational experiences for learners anyway, anywhere, any- 
time” tp. 47 L It assumes that educational experiences are designed lor the con- 
venience o! learners, rather than lor i he convenience of institutions and their 
faculty and stall. The assumption is that education is designed to optimize 
learning, which most fundamentally occurs hv doing, not by sitting and lis- 
tening. O'Banion also helps to answer key questions of substance, organization, 
and staffing that must he answered tl community colleges an* to get any closer 
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to understanding- the market niche ideally suited for them in the coming era 
of video on demand. 

Functions, First and foremost, learning colleges will become warehouses 
of learning options and experiences, learning support services, and expertise. 
They will provide access to self-paced instructional materials, expert interactive 
learning systems, tutoring services, collaborative learning options, service learn- 
ing projects, catalogues of information and links, access to the World Wide 
Web. reading programs, community forums, assessment services, field trips, 
commercial software, and video services — any conceivable learning option on 
every conceivable topic at multiple levels of competency and skill. The princi- 
pal function of the learning college will be to collect, catalogue, and inventory 
such learning experiences, and to guide and support students in their use. 

Facilities. Learning colleges will benefit from a consolidation of learning 
resources, libraries, computer labs and networks, video and telecommunica- 
tions resources, learning assistance and tutoring centers, student development 
and student services. There arc community colleges that arc already moving to 
build facilities that consolidate information resources. However, a learning col- 
lege will be based not so much on the consolidation of information services as 
on the consolidation and colocation of learning support services with them. 

Roles. The roles of faculty and staff in learning colleges will be defined in 
terms of the needs of learners, and these roles arc likely to become more dif- 
ferentiated and specialized, drawing on the strengths and preferences of col- 
lege faculty and stall. Some will undoubtedly do exactly what they do now. 
Good lecturers will still lecture. Effective counselors will still counsel. Talented 
discussion leaders will still lead discussions. Overwhelmingly, however, most 
faculty and staff will he engaged in a variety of activities in support of learning, 
and learners. Some will encourage and facilitate enrollment, some will help 
form learning cohorts, and some will assess learner needs, abilities, interests 
and learning styles. Others will provide content expertise and technical assis- 
tance; still others will create standards and outcome measures. Some will 
arrange field trips, internships, and service learning opportunities, while oth- 
ers nurture interpersonal relationships, guide, tutor, coach, and mentor. Finally, 
some may simply broker services from other educational providers. Although 
it is impossible to define exactly what community colleges that support learn- 
ers in their communities will look and operate like, it is clear what lunctions 
will take place in these environments — functions that Microsoft and Disney 
arc unlikely to be able to deliver to the local communities. 

Strategies for College Administrators. It is certainly easier to suggest 
that community colleges become learning colleges than it is to specify a course 
of action. In truth, the circumstances and idiosyncratic cultures ol most col- 
leges and universities make generalizing about implementation strategies dan- 
gerous and silk. O’Banion { 1 W7) oilers a number of practical suggestions lor 
helping community colleges nun c toward the goal of becoming a learning col- 
lege. I hose include the strategy ol capitalizing on “tnggei mg events, ' Mip 
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porting. innovation across the board, and attempting to link innovative prac- 
tices into more cohesive institutional development initiatives. He also provides 
specific examples of the efforts being made by a number of leading commu- 
nity colleges to put the learner first, though these also demonstrate the variety 
of approaches that are possible. 

However, some generalizations can be made about strategies ihat all col- 
leges can benefit from. First and foremost, college planners must accept that 
they arc involved m the business of higher education. As chifieult as this is for 
most educators to swallow, it is important to understand and plan for an 
appropriate niche in the higher education arid training market. Then, com- 
munity colleges that are serious about preparing for a future defined by com- 
mercial on-detnand video can do the following things: (1) build the necessary 
network infrastructure to allow voice, video, and data communications with 
homes and workplaces: { 2 ^ develop expertise among all faculty and staff to 
support adult learners, including focusing professional development programs 
on advances made in learning theory and cognitive science in the past decade; 
(3^ reorganize and integrate their information resource centers and libraries, 
learning assistance centers, professional development programs, assistive tech- 
nologies, computer networks, and information systems to develop world-class 
learning support resources: reorganize their curriculum and assessment 

methodologies to support ouicomes-based <. rodent ialing of students' knowl- 
edge and skills; (5) support faculty and staff in their efforts to develop multi- 
ple learning options for students, including self-paced instruction, learning 
.communities, collaborative learning, activity-based learning, and various forms 
of asynchronous learning; and finally th) change administrative structures and 
practices that are obstacles to putting the student first — that is, actively dis- 
mantle business as usual All colleges can productively pursue these strategies 
to create more flexible colleges that are more focused on student needs. All that 
achieve some success toward this basic goal w ill likely survive, even flourish, 
in the face of increased competition. 

It is ironic that a business analysis of the strengths and likelv niche for 
community colleges in the emerging free and fiercely competitive higher edu- 
cation market recommends a course of action that is a long-held dream ol 
many o( the founders of the modern community college. Student development 
professional^ have long held up the learning college as an ideal to strive for. 
Instead, it is market forces that are pushing community colleges to fulfill its 
destiny: to make universal access to lifelong learning meaningful. 
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The significant aspects and processes involved in inicguiting 
t echnologv into education as explained in the previous nine chapters 
arc synthesized in this chapter and presented as a call for action . 



A Call for Action 

Kcmui/d Ancuiclani 



Time and again, history has shown us that when groups of individuals exon 
persistent and concerted effort to achieve their goals, they do indeed succeed. 
As educators, we need to do the same now to use technology as our greatest 
ally in providing an accessible, affordable, quality teaching and learning envi- 
ronment for our students. By way of setting the stage for this eifort. this chap- 
ter oilers the following call lor action lor vour consideration. Tlii> list has 
emerged from the ideas presented in the various chapters of this volume. 

When it comes to technology integration with leaching and learning, sub- 
scribe to the slogan "It is not a question of competence but a question of cul- 
tural change'* so that your attention will be directed toward human processes 
and organizational siruciuns. 

Take sufficicr time — a vear max be — and involve laeultv, staff, and stu- 

/ / y 

dents to create a vision for the future and to identify the milestones for progress 
in the use ol technology as your greatest ally in achieving your vision. 

Rather than watt for sufficient funds to he available all at once to do every - 
g thing your college wishes to do with technology, conceptualize the ’‘bigger ple- 

na re" and seize every opportunity to paint a piece of that picture. 

hocus on i he lop twenty-live enrollment courses for investment m tech- 
nology in order to get the ’’biggest bang for the buck.*' 

Provide ongoing, discipline-based (acuity and Mall development in order 
lo achieve enduring practices ol technology integral am 

Facilitate an insiiiuiiomvide plan to review and enhance currii ulum pro- 
grams with technology in mind so that you can oiler greater and more com- 
plex content in ways that were no; possible before 

Consider (he Pro|cct SYNLRoY Integrator! l‘Sh as a tool tollcgcM.au use 
it) duvet the attention ol publishers lo producmgqnaliix instructional soli ware 
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and to help them achieve a critical mass through PSL 

Contribute your institutions Fair share to the common bank of intellec- 
tual resources. 

See your institution as it never was, think "outside the box,” and ask, 
“Why not?” 



Kwm/a /VvWM-Wf \s animate clean 0/ ahuatnnuil nv/innlogirs anJ Ji nytorol Prat- 
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methods of teaching may not be as effective as they once were, they report that 
their teaching methods are improved by the use of information technology. 
Second, as more systems and services are implemented, fewer staff and faculty 
members are prepared to maintain, support, and provide training for these sys- 
tems. Although most colleges have acquired Internet access, they cannot yet 
identify the extent to which faculty and staff use computer technology for aca- 
demic purposes. Third, colleges and universities have not consistently recon- 
figured their accounting systems to recognize the "unusual nature of annual 
computer-related expenses” ip. 17V Citing the American Association for 
Higher Educations (AAHE) Teaching, Learning and Technology roundtable 
programs. Gilbert recommends that community colleges adopt an approach to 
coordinating technological changes on campus, and he describes the materi- 
als available from AAHE that can encourage exchanges of information among 
campuses. 

Johnson and Lobello ( also oiler reflections on the impact of lech- 
nology on the culture ol the community college. Their three-part monograph 
includes a series of essays that reflect the \ lews of a number of community col- 
lege leaders on the role of technology and on strategies, for responding to 
change. 

Maintaining Mission. A burgeoning information culture can have a pro- 
tound impact on perceptions about mission, according to Paine (19%V He 
suggests that colleges should retain a locus on student learning while at the 
same time providing invaluable information as their reach expands with 
advanced uses of lechnology. 

Constructing the Campus. The physical setting of a community college, 
and the way people within the organization feel about it. may influence the 
implementation of technology. Biehle (IQ%) writes in “What Are the Urgent 
Design Projects? ' that priorities for campus building projects are changing 
rapidly. Thirty-five senior campus officials in the St. Louis area, nine of whom 
were Ironi community colleges, were surveyed regarding their priorities for 
construction on their respective campuses. Almost half of all the participants 
believed that the integration of new technology on campus, “from classrooms 
and offices to distance learning facilities.” was the primary locus of new yam- 
pus construction projects (pp. 23-2-P biehle also noted that there was a great 
deal ol ambivalence about how best to incorporate the emerging new tech- 
nologies. There was skepticism about. the benefits and concern about the scope 
of the changes that were to come. Some of the administrators surveyed noted 
that wiring needs were influencing the design of all facilities on campus. As 
one participant stated, "a library will never be a library again” (p. 24). 

Changing Organizational Structures: Creating the Learning College. 
In “The Role of the Community College Chair in Organizational Change” 
U9%), Mellow appropriately notes that the typical community college orga- 
nization resjdes in what she calls the “Laic Industrial Era.” She recommends 
that lor a college to grow and adapt, changes miN he made to traditional orga- 
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nizational structures that may be too rigid to allow lor the effective use of new 
technologies and information. She suggests that using the concept of the col- 
lege as a “learning organization” is one way to make the existing institutional 
culture more receptive to change. 

0‘Banion (1997) describes the learning college model for community col- 
leges. He discusses the pressures that may work to resist change, and reviews 
the origins in earlier education reform movements of the current emphasis on 
learning. The design of educational experiences that focus on helping students 
to make passionate connections to learning necessarily involves openness to 
innovations in technology. 

Planning Strategically. An additional sounc of information .on-how col- 
leges can confront issues and challenges to their efforts to implement infor- 
mation technology comes from Baltzer ( 1 994k In “The Learning Action Plan: 
A New Approach to information Technology Planning in Community Col- 
leges." Baltzcr has created a resource lor those who are directly responsible for 
planning, managing, and supporting information technology in two-year col- 
leges. She oilers a strategic planning model called the Learning Action Plan. 
Based on work conducted in the ten-campus Maricopa County Community 
College District, the plan ’ focuses on what the IT organization must do lo 
remain a vital and contributing part of the overall institution" (p. 2 ). An under- 
standing of and appreciation for an organizations culture is essential to plan- 
ning. Not only will strategies for implementing technology differ on the basis 
of an institutions culture, but a change in the organizational culture of a col- 
lege may also he necessary to “ensure the survival and long-term effectiveness 
of the IT organization' tp. M In her research. Baltzer covers many key areas, 
including identifying organizational culture, customer communities, and the 
current technology level ol the organization; defining key organizational goals; 
developing and communicating a shared vision; and developing processes for 
continuous feedback for long-term planning. 

Implementing Technology 

Plow should an administrator accustomed to "traditional" teaching and learn- 
ing methodologies respond when faced with the task of understanding and 
evaluating the new technological tools available to meet the needs o! the col- 
leges faculty and staff? 

Introducing the Internet. For the novLe administrator who is stalled in 
the slow lane on the information superhighway. Brumbaugh and McRae (19951 
have prepared “An Internet Primer for Community College Administrators." It 
provides a basic introduction to the Internet, including its history and current 
uses, delmiiions of key terminology and discussion of many potentially time- 
saving and cost -ella. live tools for educators. 

Managing Resources. McCabe tlWb) describes the relationship 
between education and resource management. l Amgan economic model ol 
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developing distance learning, he examines the community college mission and 
its place in the educational community In stressing the necessity of adequate 
funding, he explores the history and future of the institutional advancement 
process, including building assets through the use of fundraising teams and 
effective leadership. 

Assessing Effectiveness. In "Altitudes of Community College Faculty 
and Students Towards the Use of Videodisc Technology in the Classroom," 
Olson, Muyskcns, and Busby (1995) present the results of a study of the use 
of videodisc technology in classrooms at a campus in the Dallas Community 
College District. Such a study can serve as a, model for assessing- the effective- 
ness of new teaching methods or administrative practices. Students and fac- 
ulty were surveyed to gauge their perceptions regarding the use of interactive 
videodiscs m classroom settings. Both students and faculty who had observed 
this technology were impressed with it and preferred the use of videodiscs to 
the more traditional use of slides. 

Developing Personnel. LeDue ( 1996) provides a thoughtful analysis of 
how best to develop the technical skills and talents of end users who need to 
be secure in their use of programs and software for business purposes. "Per- 
sonnel Development: Key to Organizational Strength" reviews methods that 
may encourage staff members to use new technology LeDuc enumerates easy 
steps to help an organization refocus its energies with regard to technology He 
suggests ways to create opportunities for technical training within the context 
(T a stall members existing job responsibilities through special assignments, 
conferences, and continual evaluation and counseling. The author is also care- 
lul to illustrate current bamers to such prolcssional development, and states 
that todays organizational climate is frequently too negative to he receptive to 
change. Organizational health is an issue that should he confronted by admin- 
istrators who seek to implement positive changes within their colleges, and 
LeDuc reminds us that "organizations have a vested interest in actively pro- 
moting professional development" (p. 10). 

Orienting Students to Computers. A number of troubling issues swirl 
around the question of access to technology. Does a campus that increasingly 
relics on e-mail interaction between students and faculty create a new under- 
class of students who arc the technological have-nots? Because many commu- 
nity college students may not have computers of their ow n, their access to 
information technology may be limited to what is available for use on campus. 
Similarly, students attending community college in an economically depressed 
area may be at a disadvantage because the college they attend may not be able 
to keep pace with the high costs of technology (Gilbert, 1996). 

Reed (,1996) addresses this issue by presenting exercises that professors 
may use to orient students to computers even while a college may he wailing 
for grant money to expand their labs or establish the colleges computer net- 
work. In "The Silicon ( ‘citing: Technology Literacy and the Community Col- 
lege Student,’* Reed describes writing classes that link students to networks 
through which they critique and comment upon one another's work, with the 
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idea lhai this will certainly “help students gain a sense of entitlement, famil- 
iarity, and cognitive resonance with the 'electronic conversation'” (p. 1). The 
advantage of computer-mediated writing classes is that the format is demo- 
cratic and includes all students in the class experience. 

Computerizing Administrative Systems and Services. Effective imple- 
mentati of new software applications for use in administrative systems and 
sendees i community colleges presents another kind of challenge. Frequently, 
state and lederal mandates cause college and university officials to reevaluate 
the quality and effectiveness of their current financial and accounting systems. 
Applebaum and colleagues (1995) describe the process by which eight com- 
munity colleges in Florida formed a consortium that helped these campuses 
come into full compliance with legal mandates. The eight campuses collabo- 
rated to develop four applications required of them by the state of Florida and 
the federal government: financial management, student information, person- 
nel and payroll, and facilities. "Business Process Reengineering: A Consortium 
Approach with End Users as the Architect Produces Dramatic Results” explains 
the process by which these eight colleges organized their consortium, defined 
their objectives, and arrived at strategics lor success The consortium members 
recognized the benefits of pooling their resources to meet state database 
requirements, thereby providing long-term solutions to ongoing needs. The 
colleges developed a nineteen-step process by which they could identify nec- 
essary technologies and implement the most appropriate and cost-effective 
software. 

Maricopa County Community College District (MCCCD) in Arizona 
laced similar challenges to the cllcctive implementation of new administra- 
tive computing systems using client/server architecture. Schroedcr and Bleed 
(loqcn wrote in "Apollo. Changing the Wa\ We Work 1 ' about the process of 
obtaining feedback from more than three hundred employees as part of the 
process of finding a company that could introduce new practices and evalu- 
ate existing ones. MCCCD contracted with Oracle Corporation and with the 
cooperation o! Axiom Business Consultants created the new Learning Center 
System. This article describes the context, design, and implementation of this 
visionary project. 

Measuring the Quality of Technological Support Services. To effec- 
tively incorporate new technologies, and to ensure that systems arc used 
appropriately, it is critical that end users have access to customer nssisiance 
stall who arc knowledgeable about inlormalion technology systems on cam- 
pus. Portland Community College was experiencing a noticeable decline in the 
quality of customer service within the information technology division, and 
morale in that department was low. "Customer Service- at Pori land Commu- 
nity College — T hen and Now.” by Eaton and Cranl d L )%f describes the 
importance of recognizing the need to reevaluate the way customer assistance 
is delivcied to faculty and siaff when new technologies are introduced Steps 
to improve trust and morale within the customer service learn were imple- 
mented. training for stall members became a new priority, and stall members 
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were given the skills and decision-making authority to meet customers’ needs. 
Customer expectations were managed better and. the department found new 
ways to measure the quality of technological support services. 

Implications of Technology Implementation 

The hope is that the implementation of information technology will resolve a 
myriad of conflicts and problems inherent in institutions of higher education, 
but technology integration can also create serious staffing and financial woes. 

Drawbacks of Outsourcing. Community colleges may discover that 
their employees lack the technical skills to manage new software and hard- 
ware. Frequently the task of managing systems and services is outsourced to 
private contractors. Although this option is typically cost-effective for a col- 
lege, it raises concern over the blurred boundary between education and busi- 
ness. Educators may feel that an overemphasis on “hi-tech" makes their 
institutions mere marketplace competitors rather than bastions of higher learn- 
ing. Also, employee morale and the sense of campus community may be com- 
promised when services arc given to off-campus vendors. In “Outsourcing of 
Technology in Higher Education: The Brookdale Experience," Thompson and 
Morgovsky ( 1996) describe the process by which Brookdale Community Col- 
lege in New Jersey utilized the talents and resources of an off-campus vendor 
to help manage and maintain their technology system. The college hired an 
outside company, and employees in the colleges computing services offices 
were interviewed to join this independent vendor. Although most employees 
were offered jobs with comparable benefits and wages, a sense of mistrust and 
resentment lingered. 

Costs of Investing in Technology. Jacobs (1995) also enumerates the 
fiscal drawbacks of implementing technological tools that require a long-term 
commitment. He warns that rapid changes in computer technology mean that 
computers quickly become obsolete, requiring regular upgrades to maintain 
their usefulness. Keeping current with available software versions is also expen- 
sive. Despite the costs, investment in technology has nonetheless become the 
imperative for community colleges, because “the cost of not renewing tech- 
nology, of not staying in the mainstream, is that students and faculty will sim- 
ply stop using it" (p. 37). 

Conclusion 

Successful implementation of state-of-the-art technologies requires the com- 
mitment of community college administrators and an openness to change that 
may reshape organizational culture. Appropriate funding and the careful allo- 
cation of resources are critical to the process. Educational opportunities for 
faculty, administrators, and staff can help them adapt to new methods of teach- 
ing. learning, and information sharing. As part of strategic planning, college 
administrators should consider developing a position for a lull-time inlorma- 
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lion spec ialisi who would be responsible for ihe installation and maintenance 
of software and hardware acquired for ihe colleges computer infrastructure. 
In addition, administrators should ensure that buildings and classrooms pro- 
vide the necessary space required for the installation of computers and equip- 
ment. 

Embracing the challenge of technology will ensure that community col- 
leges continue to attract students and prepare them for the twenty-first cen- 
tu;y. Finally, faculty and staff who work in community colleges should be 
willing to become proficient in the use of new technologies that enhance the 
colleges academic and administrative services. Ultimately, college communi- 
ties must recognize and accept the potential for positive change that may alter 
some of the traditional forms of postsecondary education but that nonetheless 
will enable higher education to lead our comm unilies into ihe future. 

Note 

1. Most ERIC documents (publications with ED numbers) can be viewed on micro- 
fiche at approximately nine hundred libraries worldwide. In addition, most may he 
ordered on microfiche or on paper from ihe ERIC Document Reproduction Service 
(EDRS) ai (800) 443-IiRlC References, preceded by an asterisk (*) refer to journal arti- 
cles dial aic not available from EDRS. Journal articles may be acquired through regular 
library channels or purchased from the following article reproduction services. Carl 
Uncover: luip:/Avww. carl.org/uncover/. uncovcr6Pcarl.org. (800) 787-7979; UMI: 
ordcrs6Pmfostorc.com, (800) 284-0360; or Isl: igaCpismei.com, (800) 523-1850. 
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From the Editor 



After years of heavy investment in technology, and although there are 
pockets of excellence in its use, educators are beginning to recognize 
that the process of technology integration is likely to be enhanced if 
institutions strengthen the human infrastructure and consider economic 
models for planning. This issue of New Directions for Community 
Colleges offers several institutional perspectives and makes many con- 
structive suggestions for developing enduring practices of technology 
integration. 
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